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NEW AND LITTLE-KNOWN AMERICAN BEES 
By T. D. A. Cockerell 

The liolotypes of the new forms described below will be found in 
The American Museum of Natural History. 

' Camptopoeum semirufum, new species 

Female. —Length about 8.5 mm., anterior wing 7; head black, with dark green 
eyes, and a large yellow area on face, including large supraclypeal mark (about twice 
as broad as long), large dog-ear marks, upper half of clypeus with a median lobe of 
yellow extending downward in middle line, and lateral marks extending as broad 
bands from level of upper end of dog-ear marks to level of middle of clypeus, sepa¬ 
rated from eyes by a black line; antennae rather short, scape punctured, and with a 
yellow spot at base in front; flagellum red beneath except at bane, the last joint highly 
polished and red above; third antennal joint about as long as next two together; 
head broader than long, face shining, occiput and cheeks with scanty hair, but face 
and front practically bare; mandibles with base broadly pale yellow, the apex acute; 
blade of maxilla broad and dark; maxillary palpi long and slender; tongue linear, 
extending some distance beyond maxillae; thorax with hardly any hair; tubercles 
yellow, prominent; mesothroax shining, finely punctured, with a pair of suffused 
red spots posteriorly, notauli long and distinct; except as stated, the prothorax and 
mesothorax are black, as also the pleura and sides of metathorax, but the scutellum, 
postscutellum, and greater part of metathorax (excepting a black line down middle) 
are clear red; these red parts are dull, and the base of the metathorax is not modified; 
tegulac red, the anterior part with a yellow triangle, pointed in front; wings reddish, 
darker apically; stigma of moderate size, ferruginous, nervures brown; basal nervure 
falling a little short of nervulus; two cubital cells, the first a little longer than the 
second, which receives both recurrent nervures, the first a considerable distance 
from the base, the second about half as far from apex; marginal cell long, somewhat 
obliquely truncate at end, and appendiculate; femora black, with front and middle 
knees broadly yellow; front tibiae yellow except at apex and on inner side, where 
they are red; middle tibiae with a large yellow area on basal half, the rest dusky red 
suffused with black; hind tibiae very much longer, rusty black, with long curled 
shining hairs, and light pubescence on inner face; front and middle tarsi red, hind 
tarsi black; hind basitarsi fully as long as the other joints together; abdomen dull, 
moderately shining and distinctly punctured on first tergite, which is entirely clear 
red; second tergite red, with a black triangular mark in middle, and a black spot at 
each side; third tergite mainly black, the anterior comers and the extreme sides red; 
fourth red with two very large crescentic transverse black marks, nearly meeting in 
middle; fifth black, the caudal tuft pale grayish brown; venter mainly black, but 
red at sides. 

Texas: Brazos County, June 22, 1921 (Robert K. Fletcher). This 
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extraordinary bee was sent by Mr. F. F. Bibby to Mrs. Beulah Blair, 
who brought it to my attention. Dr. H. J. Rcinhard kindly permits the 
specimen to be placed in the American Museum. The face-markings 
and general appearance at once suggest Protandrena, and I supposed il 
to be a new species of that genus, until I noticed that there were only 
two cubital cells. The genus Camptopoeum is new to North America 
except that Friese has recorded C. prinii Holmberg from Costa Rica, 
a record so improbable that one suspects a mistake of some sort. 

There is actually a good deal of resemblance to the Asiatic C. rufi- 
ventre Morawitz, which I have from Quetta, collected by Col. Nurse. 
But C. rufiventre is larger, ■with excessively large and broad facial foveae, 
these in C. semirufum being rather narrow, and shining. C. ochraceum 
Friese, from Argentina, is very different, with the antennae low down on 
the face, the clypeus short, and the orbits converging above. C. macula- 
turn Spinola has a much smaller and more slender stigma. The various 
species at present assigned to Camptopoeum are conspicuously diverse, 
even after the removal of Acamptopoeum Cockerell, 1905 ( Ijtopocum 
Friese, 1906), and no doubt some segregates (genera or subgenera) will 
be recognized when the group is critically revised. 

The known species of Camptopoeum Spinola are twelve from the 
Palaearctie region (Spain and Algeria to Turkestan and Siberia), thirteen 
from South America east of the Andes, and twelve from Chile. In the 
western United States the genus known as Spinoliella Ashmead has many 
species. Unfortunately Ashmead designated as the type of Spinoliella 
the Chilean Camptopoeum nomadoides Spinola, an insect with black head 
and thorax, the abdomen red with white or very pale marks. Adequate 
comparisons have not been made, but it is improbable that C. mmadoide* 
is congeneric with our North American insects. 

Andrena hemileuca Viereck 

‘ This species, very imperfectly described by Viereck, has boon a source 
of difficulty (see 1914, Proc. U. S. National Museum, XLVII1, p. 30). 
At the Citrus Experiment Station I found a male determined by Viereck, 
from flowers of Horkelia, Sequoia Lake, California. I noted: face very 
broad; long black hair at sides of face and on scape; clypeus shining; 
mandibles long, red at tip; cheeks very broad, but not angulate (they 
should be angulate, according to Viereek’s table, 1904, Can. Entom., 
XXXVI, p. 193); hair of thorax above long and tinged with ochreous; 
femora with much long white hair; -wings dusky; stigma large, dark 
reddish; second cubital cell very narrow” basal nervurc falling far short 
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of ncrvulus; abdomen shining, first two tergites with long white hair; 
hair at apex dark brown. This is not at all the same species as that from 
Colorado, described in the place cited (1914). The type of A . hemileuca 
is a female from Washington State. 

Andrena saccata Viereck 

This is another species very imperfectly described by Viereck. I 
found a cotype, female, at the Citrus Experiment Station. Aspect of 
A . carlini; hair of head and pleura all black, of thorax above pale ochre- 
ous, becoming white in front; clypeus shining and distinctly punctured, 
without a ridge, region before apex with few punctures; process of 
labrum rather small, truncate; flagellum dark reddish, third joint about 
as long as next two together; metathorax with black hair; wings strongly 
dusky; stigma large, dull red; second cubital cell very broad, receiving 
recurrent nervure beyond middle; legs reddish; abdomen with erect 
black hair, abundant and conspicuous on first two tergites. 

Andrena porterae Cockerell 

Timborlakc takes this in California, on Ribes. 

Andrena mackieae, new species 

Female. -Length nearly 10 mm., anterior wing 7.4; black, including antennae, 
legs and the shining tegulae; hair of thorax above, and tubercles, ferruginous, rather 
short and stiff; face, cheeks and pleura with dull white hair, on vertex it is rusty black, 
but light on occiput; facial foveae, seen from above, chocolate-color, not very 
broad, narrowly separated from eye; mandibles ordinary, the inner tooth small; 
malar space linear; process of labrum highly polished, with sloping sides, the end 
thickened; clypeus dull, with scattered punctures, and a median ridge, which in one 
view looks like a groove; third antennal joint as long as next two together; meso- 
thorax dull, except the posterior disc, which is highly polished, as also is the scutellum; 
metathorax entirely dull and granular, the large triangular basal area poorly defined; 
wings somewhat dusky, the outer margin distinctly darkened; stigma large, dark 
reddish brown; nervures very dark; basal nervure meeting nervulus; second cubital 
cell small, square, or a little higher than broad, receiving recurrent nervure a little 
beyond the middle, about as far from second intercubitus as second recurrent from 
third; spurs pale reddish; legs with pale hair, hind knee-tuft and hair on inner side 
of hind basitarsi very dark gray; hind basitarsi broad and stout; scopa of hind tibiae 
compact, dark above at base, the haii-s finely plumose; abdomen shining, duller at 
base, the surface minutely tcssellatc and with scattered excessively fine punctures, 
not visible under a lens; second tergite in middle with the apical depression about 
half as long as the raised part; tergites 2 to 4 with narrow conspicuous pure white 
hair bands, broadly interrupted on second, narrowly on third; apical tuft dark 
brownish gray, with white hair at sides; venter with white hair. 
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California: Live Oak Canyon, near Redlands, March 30, 1936 (Alice 
Mackie). In my manuscript table this runs to A. brevipaipis Cockerell, 
but differs by the white hair bands, the large dark stigma, and the black 
tegulae. From A. trifasciata Timberlake and Cockerell, it is known by 
the much narrower abdominal bands, the highly polished scutellum, and 
other characters. By the polished scutellum and hind part of mesotliorax 
it is like A. medionitens Cockerell, but the abdominal bands and caudal 
tuft are quit different. I sent particulars of this species to Mr. R. H. 
Timberlake, but he writes that he has not found it. The pollen collected 
consists of spherical light yellow grains, not unlike that of Artemisia. 

Andrena harveyi Viereck 

At the Citrus Experiment Station I examined a cotype from Corvallis, 
Oregon. Medium size, dull black, the face and abdomen somewhat 
shining; clypeus shining, closely punctured, strongly ridged; facial 
foveae broad and black; tegulae peculiar, black in front, the hind part 
red and produced; stigma dark red; second cubital cell higher than 
broad, receiving recurrent nervine far beyond middle; margins of tor- 
gites reddish; metathorax covered with long dull whitish hairs, including 
basal area. 

A specimen determined by Viereck as A. asmi Viereck has the mar¬ 
gins of tergites not reddish, but is conspecific with A. harveyi , as Timber- 
lake had already determined. However, it is from Corvallis, and the 
type locality of A. asmi is Pullman. 

Andrena subaustralis Cockerell 

Viereck had this as a subspecies of A. erythrogastra (Ashmoad), the 
genitalia being the same. It has an extraordinary distribution, from 
California to Washington, D. C., where it was collected by Timberlake. 
I could not see any difference between specimens from the two coasts. 

Andrena lupinorum Cockerell 

Nebraska: Harrison, July 2, 1936, female (John Player). Now to 
Nebraska. 


Agapostemon coloradensis Crawford 
Agapostemon fasciatus Crawford 

The names proposed by Crawford stand, and there, is no valid basis 
for substituting those of Vachal, as given by Miss Sandhousc in 1936, 
Jour. Washington Acad. Sci., XXVI, pp. 77 and 78. I think A . fasciatus 
is a valid species; I have cotypes of both sexes from Crawford. 
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Halictus ovaliceps Cockerell 

Colorado: Ouray, approx. 8500 ft., July 11-14, 1919 (Pearce Baily, 
Jr.). New to Colorado. The altitudinal range is remarkable, as Hicks 
found it at Pasadena, California (1936, Oanad. Entom., p. 47). 

Melissodes habilis Cockerell 

Colorado: Florissant, July 11, 1936 (Cockerell). Male at white 
thistle ( Cirsium ) flowers. The hitherto unique type (in the American 
Museum) was taken by Wickham at Colorado Springs. The new speci¬ 
men differs in a few details: the clypeal yellow is pale lemon-color, eyes 
black, hair of head and thorax above fulvescent, third cubital cell about 
as broad above as second; light band on fourth tergite almost obsolete. 
It remains to be seen whether these characters are constant in Florissant 
specimens, which come from a higher altitude and considerably cooler 
climate. 

Sphecodes arvensiformis Cockerell 

Colorado: South Fork of Rio Grande, June 17, approx. 8200 ft., 
one female (F. E. Lutz) at approx. 8500 ft., one female at light (F. E. 
Lutz). New to Colorado. 




AMERICAN MUSEUM NOVITATES 

xt i Published bj 

NlllUbor 900 Thi \vlmi m Muriuu oi Naiuh\l Histoki 8, 1937 

New Yoik Citt 


THE BRAIN OF THE SWORDFISH. 

(XUJIAS GLADIUS) 

By G. Milfs Conrad 

The swordfish brains used in this study were collected by the Lcrrer 
Cape Breton Expedition of The American Museum of Natural History 
at Louisburg, Nova Scotia. In a fish of the average length of eleven 
feet from the tip of the sword to the notch of the caudal fin the brain 
would measure about 1 5/16 inches in length and 7/8 inch wide across 
the optic lobes. 



Vphtas Scomber Thumius Euthynnus 


Fig. 1 Comparative senes of scombriform biains, showing the ielative sizes of 
the cerebellum (oblique broken lines) and the forebrain (stippled) in Xiphias, Scom¬ 
ber, Thminus and Euthy?inus. Scomber, Thumius and Euthynnus arc redrawn from 
Kishinouye 

In keeping with the evolutionary tree of the scombriform fishes as 
proposed by Gregory (1933, p. 318, PL i), it may be noted that the brain 
of Xiphias compares more favorably with that of Scomber than with that 
of Thunnus or its allies. 

A dorsal view of the brain of Xiphias (Fig. 2A) shows an almost typi¬ 
cal teleost brain. The cerebellum is of an “oblong” form extending from 
the medulla oblongata over about one-third of the optic lobes. As in 
the tuna and the mackerel the surface of the cerebellum is grooved 
The scombriform brains figured by Kishinouye show* in almost every case 
the cerebellum reaching from the medulla to the forebrain. In Thunnus 
germo the length of the cerebellum is 73 per cent of the viiole; in Scom¬ 
ber, 57 per cent; and in Xiphias it is 38 per cent (Fig. 1). 




Fig 2\. Doi-al view of the biain of Xiphtas. 2B. Ventral view of the brain of Xiphias 
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The optic lobes, while well developed, arc not exceptional when com¬ 
pared with other scombriform brains. The pineal body, or epiphysis, 
is apparently absent or greatly reduced. Many figured brains of tele- 
osts, including those of Kishinouyc in his study of the scombroid fishes, 
appear to lack this element, so that its absence or reduction in Xiphias 
is not unusual. 

The forebrain is relatively large and, judging from Kishinouye’s 
figures (1923, p. 352), is very large for the group. It constitutes about 
35 per cent of the length and 51 per cent of the greatest width of the en¬ 
tire brain in Xiphias; in Scomber the proportions are: length, 25 per 
cent, width, 46 per cent; in Thunnus germo , length, 20 per cent, width, 
43 per cent; and in Euthynnus yaito the length is 25 per cent and the 
width is 38 per cent of the whole (Fig. 1). This large size suggests a 
superior olfactory sense. 



Fig. 3. Lateral view of the brain of Xiphias with the cranial nerves removed. 


The most noticeable difference between the brain of Xiphias and that 
of the tuna, as figured by Kishinouye, is the relatively small cerebellum 
of the former. That the size of the cerebellum is correlated with the 
muscular activity of the animal seems borne out by this, for the tuna is 
a very active fish at all times, while the swordfish often floats sluggishly 
about near the surface and does not seem capable of prolonged action. 
The mackerel, whose cerebellum is somewhat larger than that of Xiphias, 
approaches the tuna in activity. 

The ventral aspect of the brain (Fig. 2B) is notable for its prominent 
inferior lobes, or hypoaria, and for the large hypophysis. The pituitary 
body in Xiphias forms a triangular wedge, which forces its way between 
the anterior ends of the hypoaria. Ventrally the hypophysis tapers to 
a conical apex (Fig. 3), as contrasted with its almost spherical contour in 
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Scomber as figured by Allis (1903, PI. xii) . As in the mackerel no saccus 
vasculosus was found. 

The cranial nerves seem to be easily homologized with those of the 
typical teleost complex. 
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NOTES ON SWORDFISH AT CAPE BRETON, NOVA SCOTIA 
By J. T. Nichols and F. R. LaMonte 
INTRODUCTION 

Louisburg, Cape Breton Island, is the seat of an important sword¬ 
fish fishery. Swordfish (Xiphias gladius) were abundant off this port 
when we visited it from July 28 to August 25, 1936, with the Michael 
Lemer-Cape Breton Expedition, on a good day over 300 fish being 
landed there. They were taken from some twenty to thirty miles off¬ 
shore to close inshore, not more than a mile or two from the coast line. 

In addition to exhibition material desired by The American Museum 
of Natural History, we obtained considerable data on swordfish and 
familiarized ourselves with certain problems concerning the habits 
of the species, here discussed. 

FEEDING HABITS 

The swordfishing season at Louisburg is between the latter part of 
July and early October. Although fish weighing as little as 60 lbs. 
dressed are said to have been brought in, the average weight is around 
265 lbs. dressed. 

The fish are taken with the harpoon while swimming lazily, resting at 
the surface, commonly with the dorsal fin and the upper lobe of the 
caudal projecting above the water. They are usually met with thus on 
sunny days with little wind, and it is on such days that the big takes are 
made. In overcast, windy weather few are seen or captured. 

These habits of the swordfish are well known, and will be found in 
almost any discussion of the species. 1 Their significance, however, seems 
to have been quite generally overlooked. We examined stomachs of 
numerous swordfishes landed at Louisburg, and found all of them from 
half full to jammed with food. Presumably the fish loafs at the surface 
when it has fed, idleness and relative warmth aiding digestion. When 
located, such fish may be tempted to strike at a bait, but they are not 
actively feeding. 2 

There is no question that the swordfish were off Louisburg to feed 
on schools of herring. All but a small part of the stomach contents ex- 

i Bigelow and Welch, 1925, Bull. IT. S. Bur. Fish., XL, pt. 1, p. 225. Goode, 1888 ‘Amer. Fishes, 
p. 242. 

Lehmann, 1935, m 'Amer. Big Game Fishing/ p. 138. 
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amined consisted of herring so far as determinable; many were large 
herring with roe. Exceptions are the stomach of one large fish 
(dressed weight 520 lbs.) which contained about 12 herring and one 
whole dogfish (Sgualus), and that of a small one which held three largo 
herring, a whole 12-inch squid and fragments of two or three other squids. 
This individual was the only swordfish on which really distinct lamprey 
marks were noticed, 1 and its herring were unusually fresh and little di¬ 
gested, details which may be evidence of its having just come in from 
other grounds. Single squid were also found among the usual herring 
in a specimen of 248 lbs. dressed weight, on August 21, and in one of 
495 lbs. dressed weight on August 22. 

The swordfish belongs to a warm water tribe, and, other things 
being equal, might be expected to remain in comparatively warm water. 
It presumably invades the Georges-Nova Scotia area in summer to 
feed on the northern schooling fish and squid found there. When it 
has fed, it might reasonably be supposed to seek the warmest water 
available to digest its meal, and that it does so seems to be the ease. 

It is the generally accepted belief among fishermen that the normal 
manner of feeding of the swordfish is to strike into schools of smaller 
fishes, killing and disabling them with its sword and then picking up the 
victims. 2 This would not be an easy habit to observe; impossible ex¬ 
cept where swordfish are feeding at the surface. That it does not always 
pertain is evidenced by Mr. Lemer’s success in getting swordfish, 
sighted at the surface, to strike at a trolled mackerel bait. That it may 
well be their general habit is favored by the circumstantial evidence. 
Their sword supplements a rather inadequate oral equipment for a 
predaceous fish, and the species commonly found in their stomachs are 
close-schooling forms. 

SPAWNING HYPOTHESIS 

The adult swordfish is a temperate zone species, although sufficiently 
tolerant of temperature variations to occur in small numbers from the 
tropical waters of Florida to the subarctic waters of Newfoundland or 
even Labrador.* Its pelagic, more or less drifting larval stages, on the 
other hand are very likely confined to warmer water, as are the sword¬ 
fish’s relatives. One excellent reason why swordfish that abound on 
the Georges-Nova Scotia banks in summer do not spawn there at the 


1 We found no remoras on swordfish examined, nor external parasites, with the exception of a 
parasitic copepod, Pennella filota (L.) observed several times. V 

9 Bigelow and Welch, loc. cit„ p, 225. 

* A Cape Breton swordfish fisherman reported seeing swordfish off Labrador, and that the Eskimos 
found them plentiful there—an interesting observation which we believe requires corroboration. 
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season when Mediterranean individuals are thought to spawn may 
be that their young would not thence readily reach any suitable ocean 
basin. Even did they get into the western edge of the Gulf Stream 
drift, they would be carried northeastward to unsuitable latitudes. 

Swordfish on the American coast in summer have inactive gonads. 
The fish are there because they find it a favorable feeding ground, and 
as the season advances they become fatter and better nourished. The 
ensuing fall or winter would be the logical time for them to spawn, and 
it is presumably the time that they do spawn—but where? On this 
point there is little evidence, and much of it negative, but such as it is 
points to the Canaries Current off the west coast of Africa. The scar¬ 
city off our coast of small swordfish of only a few pounds weight, such 
as occur in the Mediterranean, indicates that there is no nursery ground 
in the western side of the Gulf Stream drift, as there should be if the 
species spawned in the Western Atlantic. Moreover, a spawning 
ground off Africa would provide warm temperate water for the 
parent fish, whence the drift would be toward a suitable tropical basin 
for the young. Finally, this would place the unknown spawning ground 
of the American fish adjacent to the known spawning ground of the 
European, with a spawning season from winter to summer northward, 
dependent on latitude, such as fishes frequently show on a long stretch 
of coast. 

THE BANKS 

Cape Breton seems to be the most northeasterly point on our coast 
where swordfish are abundant. They are equally, or more abundant on 
Georges Bank and are found westward to the east end of Long Island 
in smaller numbers. A few also occur in the Gulf of Maine. 

For purposes of discussion, zoogeographers divide the land into 
faunal areas over which physical conditions and the resulting aspects 
of life are comparatively uniform. Perhaps it is the sameness of the 
unfamiliar which has prevented the seas 7 being classified in like manner 
or to the same extent. We believe it would be advantageous to consider 
waters of the continental shelf from Georges Bank to Cape Breton Island 
a unit faunal area, which might be known as the Georges-Nova Scotia 
shelf. Ten to twenty miles off Louisburg, the green water with drifting 
rockweed looks much the same as Georges Bank to man or to swordfish. 
This area is cold in winter and with relatively warm surface water in 
summer, warmer than the immediate shore waters of the Gulf of Maine 
where tides in the Bay of Fundy and prevailingly offshore winds farther 
south bring the colder, deeper strata to the surface. 
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At any season, abruptly warmer temperatures in the Gulf Stream 
drift skirt the outer southeast edge of the Georges-Nova Scotia shelf, 
but, due to oceanographic barriers, these warmer waters invade it little. 
The principal outside influences are in intermittent currents which 
circle the Gulf of Maine from the east or northeast. These are warm in 
s umm er and fall, and as they reach the northeast end of the area most 
directly they tend to compensate for latitude and make it a unit physi¬ 
cally separable from Newfoundland banks by relatively warmer summer 
surface temperatures. They are, however, cold in winter and spring, 
wiping out any such considerable temperature break with the subarctic. 1 

As regards the relation of Louisburg to this faunal area, we were there 
at a date when impingement of warmer, offshore surface water on the 
coast could be observed. From July 29 to August 1, there was a band 
of surface water of some 55° F. along the coastline, extending at least 
five miles offshore on the former date. Harbor temperatures, presumably 
from local warming were around 60°, and temperatures ten to twenty 
miles offshore also around 60°. Strong westerly currents along the 
shore reported for two or three days after a full moon on August 2 seem 
to have been correlated with obliteration of this belt of cold water. 
On August 4, the temperature just outside Louisburg was 60°; close to 
Scatari Island, 63°; on August 6, it was 65° just outside and 66° some 
five miles offshore; still 60° well inside the harbor. Between August 8 
and August 25, inshore temperatures varied from 59° to 68°; on August 
13 and 14, those fifteen to forty miles offshore were 68° to 69°. 

The strictly shore fauna was very limited. Cunners (Tautogolabrus 
adspersus ) were plentiful about the weed-grown piles of the docks, and 
a few eels and sticklebacks were present, but surprisingly few species 
were noticed and the large amount of swordfish waste going overboard 
each day was not being utilized. Very likely, summer temperatures arc 
too high for cold-water fishes, and the long stretch of cold shore of the 
Gulf of Maine a barrier to those for which these temperatures would be 
appropriate, although we know that numerous southern species straggle 
across the banks to Nova Scotia. 2 One may say that the Georges- 
Nova Scotia bank faunal area comes quite up to the shore here, as it 
does not farther south. Among summer surface species characteristic 
of it, we observed, other than the swordfish, the blue shark (Prionace 
glauca ), which seemed to be common, and the black rudder fish (Pali- 
nurichthys peraiformis). Of offshore birds there were a few red phalaropes 

1 Bigelow and Welch, 1928, Bull U. S. Bur. Fish., XL, pt. 2. 

* Vladykov and McKenzie, 1935, ‘Marine Fishes of Nova Scotia/ Proc. Nov. Soot. Inst. Soi., XIX, 
pt. 1. 
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in gray plumage, and a few procellariiformes, greater and sooty shear¬ 
waters and the Wilson’s petrel, but not the Leach’s petrel. A school 
of blackfish and a little piked whale were seen; two porpoises, a Phocaena 
and Lagenorhynchus acutus were brought in. Phocaena is probably less 
numerous than in colder waters; the whale and the other porpoise 
are very likely characteristic of this area 

The rockweed along the shore was not particularly luxuriant, and 
only a little was cast up along the beaches This was evidently of 
local origin as was also a little drifting along the coast line. In such 
drifting weed a small amphipod, Calliopius laeoiusculus (Kroyer), 
abounded, and nothing else was found. The same amphipod was 
abundant in weed growing in shallow water. Ten or twenty miles off¬ 
shore, drifting rockweed became much more plentiful, and it would 
be interesting to know its place of origin. The luxuriant growth of this 
weed on the tide-swept shores of the Gulf of Maine presumably accounts 
for its abundance on Georges Bank. 
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NOTES ON THE ALIMENTARY TRACT OF THE SWORDFISH 
(XIPHIAS GLADIUS) 

By H. C. Raven and Francesca LaMonte 


Through the generosity of Mr. Michael Lerner, The American Mu¬ 
seum of Natural History was able to send some members of the Depart¬ 
ment of Fishes and the Department of Comparative Anatomy to Louis- 
burg, Nova Scotia, where a laboratory was established for studies on 
the anatomy, food habits and other data relating to the marine fauna, 
particularly the swordfish. 

It was thus our privilege to examine a number of fresh swordfish. 
We failed to find any recent literature on the visceral anatomy of this 
fish, but we did, however, find a very good account of its anatomy by 
R. E. Grant 1 published in 1828 and we here corroborate, in the main, his 
findings. 

Louisburg, Cape Breton Island, at the northeastern extremity of 
Nova Scotia, is the principal Canadian swordfishing ground. The fish 
are harpooned at the surface of the sea from small motor and sail sloops, 
mostly during July and August, and shipped on ice from Louisburg to 
Boston and thence to the markets of the United States. 

As most of the dissection was made on one specimen, we give below 
some of its measurements: 


Total weight 

225 lbs. 


Length to notch of caudal fin 

106 1/2 ins. = 

270 cm. 

Tip of sword to anterior edge of eye 

39 “ = 

101 cm. 

Remainder of head 

13 “ = 

33 cm. 

Diameter of eye 

3 “ - 

7.5 cm. 

Greatest depth of body behind first dorsal 

18 “ = 

45 cm. 

Greatest thickness of body behind first dorsal 

11 11 = 

29 cm. 

Tip of lower jaw to angle of gape 

9 1/2 “ = 

24 cm. 


The swordfish is a powerful, fast, predatory fish of the tropical and 
temperate open seas. It is a highly specialized relative of the mackerels. 
The food of the specimens we examined consisted chiefly of herring 
(Clupea harengus ) but also of dogfish (Squalus acanthias) and the nor¬ 
thern squid (Ommastrephes illecibrossus). 


i 1828, Trans Med -Chir Soc. Edinburgh, III, pp 79-93. 







Fig. 1. Swordfish caught off Louisbuig, Nova Scotia. 
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The swordfish is said to secure herring by swimming swiftly into a 
shoal of them and striking right and left with its sword, then darting 
about swallowing any that may have been disabled. During our ex¬ 
amination of stomach contents of the swordfish the remains of a number 



Fig. 2. Mouth of the swordfish, showing pointed mandible and jaws lacking 
teeth. 
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of herring which had apparently been mutilated before being swallowed 
were seen. The majority, however, showed no injury and had been en¬ 
gulfed whole, probably without having first been struck by the sword. 

The swordfish has evolved beyond the mackerels in its digestive 
system, just as it is more specialized than the mackerels in its skeletal 
and other characters. 

The mouth of the swordfish is relatively small and its bony frame¬ 
work delicate compared with the smaller mackerels. Its jaws arc en¬ 
tirely devoid of teeth such as are found in mackerels, though the inside 
of the mouth and the oral surfaces of the gill arches are covered with 
fine, backwardly directed denticles which help in holding its prey, which 



Fig. 3. The stomach, a long blind pouch, with a large oesophageal opening and 
a sm all pyloric opening close to it. 

is of small size. The mouth and oesophagus of the swordfish an* well 
supplied with mucous glands and much slime was always found there. 

The mucous membrane of the very short oesophagus is smooth and 
arranged in a series of longitudinal folds when in its usual closed condi¬ 
tion. The sphincter that surrounds the oesophagus is very strong, 
nearly a centimeter in thickness by 5 cm. caudo-rostrally, and composed 
of coarse red circular fibers externally. Beneath the circular fibers 
are longitudinal fibers, also coarse and red. 

The stomach (Fig. 3), which had the shape of a long narrow flask, 
was widest at the middle and tapered toward the ends. It measured 
25 ins. (=63 cm.) in length and 81/2 ins. (= 21 cm.) in width, and hung 
free in the left side of the body cavity, being capable of extension when 
filled with food to a position nearly as far caudal as the vent. The proxi- 


stomach 




Fig 4. Outline of the stomach and pylonc caeca in: A, less specialized bony 
fish; B, a mackeiel; and C, the swordfish. 




Fig. 5. The lining of the stomach in the swoidfish. 
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mal half of the stomach occupied a sulcus formed by the liver rostrally 
and the pyloric caeca caudally. 

A comparison of the stomach of a more primitive bony fish, such as a 
salmon, with that of a mackerel and the swordfish indicates how the 
stomach of the latter evolved. In figure 4A the stomach is scarcely 
more than a slightly enlarged tube but in B, the mackerel, the fundus 
has elongated and the pylorus is relatively nearer the oesophageal open¬ 
ing; in C the same process has been carried still farther, so the stomach 
here appears mainly as a blind pouch. 



Fig. 6. Detail of the gastric mucosa. 


The gastric mucosa is thick and much the same over the whole stom¬ 
ach, being highly convoluted. It is smooth in detail and rather soft 
to the touch. 

Herring and dogfish ingested whole had their skin and scales com¬ 
pletely digested off while their underlying tissues remained intact, indi¬ 
cating that the stomach secretes strong digestive enzymes and had not 
put this food under any considerable muscular stress. Food that had 
been in the stomach longer was very finely divided. No hard particles 
of food passed into the intestine. 

The pylorus (Figs. 7, 8) was directly on the ventral surface of the 





Fig 8 Ventral view of the pyloius and ducts, cntenng it 
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stomach in the mid-lmc of our specimens The pyloric opening was 
small By inserting the loiefingei it could be followed from within the 
stomach, fiist ventially through an opening protected by a sphincter into 



Fig 9 Pioximal pait of the intestine 


a chambei 2 cm in diameter by 3 cm in length, m which the mucosa 
was arranged m longitudinal folds At the extremity of this pyloric 



Fig 10 Vcntial view of the body cavity -with visceia m situ 

chambei there was a small opening scarcely 1 cm m diametei, with fiim 
fibious walls and a circular valve-like fold of the mucosa At this point 
the intestine made almost a right-angled turn to the right and heie 
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were the openings of the enormous pyloric caecal ducts, the bile duct and 
the pancreatic duct. 

The proximal part of the intestine (Figs. 7, 8, 9) is of small diameter 
with indistinct longitudinal folds within, which, as the size of the lumen 
increases, break up into an irregular pattern. The spleen lies against 
this expanded part of the intestine. About 35 cm. from the pylorus the 
diameter again decreases to 15 mm. and the mucosa is thrown into a se¬ 
ries of transverse folds characteristic of the small intestine. They re¬ 
semble in appearance valvulae conniventes. The intestine then forms 
a series of loops, well shown in figure 10, and terminates with a strong 
valve at the short, thick, downwardly curved colon, 20 cm. in length. 



Fig. 11. Pyloric caeca, showing system, of duds. 

The colon is lined "with soft, thread-like villi, three or four millimeters in 
length. The valve between the large and small intestines consisted of 
a sphincter at the middle of an S-shapcd bend and protruding lips on 
both sides. It was impossible with a syringe to force water from the 
intestine into the colon or from the colon forward through this ileo-eolie 
valve. The intestine measured 9 1/2 feet from pylorus to vent. 

The liver was compact, not elongate, and occupied the ventral and 
lateral parts of the body cavity between the septum transversum and 
the pyloric caeca. 

Mr. George Lewis of Louisburg gave us the following figures on the 
weights of swordfish livers compared with the dressed weight of the fish. 


T OF SWORDFISH 11 



Fig. 12 Pylonc caeca, section of the gland 


lbs , which is very close to 2 per cent of the dressed weight of the fish 
The smaller the swordfish, the greater its proportional liver weight; 
thus the fish dissected, which was one of the smallest obtamed, had a 
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total weight of 225 lbs. and a liver of 6 1/2 lbs., or 2.8 per cent of its 
total weight. 

There were five hepatic ducts is uing from the liver to join the cystic 
duct along 55 mm. of its length. The ductus choledochus passes t hrougl i 
the intestinal wall at an acute angle and opens into the intestine from 
the apex of a papilla close to the pylorus (Figs. 7, 8). 

The gall-bladder occupies a position on the right side, between coils 
of the intestine, far caudad to the liver, and the total length of its duct 



Fig. 13. Liver, gall-bladder and pylotic caeca 


was lined by longitudinal lamelliform ridges, most pronounced within 
the gall-bladder and near the terminus of the ductus choledochus. 

The pancreatic duct had its opening on the same papilla as the bile 
duct (Fig. 7), though the two ducts were separate. The pancreatic 
duct could be distinguished from the bile duct by its thin walls and 
smooth lining that lacked lamelliform ridges. 

By injecting the pancreatic duct it could be followed to the mesen¬ 
tery, where the diffuse and ill-defined pancreas was located. 

In the less specialized bony fishes, such as the salmon, the pyloric 
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caeca (Fig. 4) consist of a few separate finger-like processes, the func¬ 
tion of which has been thought to be to increase the surface of the intes¬ 
tinal lining for either absorption or secretion. Mackerels (Fig. 4B) 
are cited in the literature as having the greatest number of pyloric caeca 
(up to 191) and as having them not as separate processes, as in the sal¬ 
mon, but formed in a mass bound together by connective tissue and 
supplied with blood vessels. The swordfish in its pyloric caeca (Fig. 
4C) has gone far beyond the stage seen in the mackerels. In a sword¬ 
fish with a total weight of 225 lbs. the pyloric caeca weighed 10 3/4 lbs. 
and forms, in fact, an enormous gland, pouring quantities of secretion into 
the intestine (Figs. 11,12,13). In the fishes possessing any considerable 
number of pyloric caeca two or more caeca unite and have a single intes¬ 
tinal opening. In the swordfish hundreds of caeca open into ducts, 
which in turn open into the intestine. 
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ROTIFERA FROM THE ADIRONDACK REGION OF NEW YORK 

By Frank J. Myers 

All of the lakes of the southern slope of the Adirondacks are physio- 
graphically similar, being of glacial origin and surrounded by hills com¬ 
posed of crystalline rock formations. The biophysical features are 
virtually the same, and the rotatorian fauna of any one of them is repre¬ 
sentative of them all. 

During a period of several years, numerous collections were made in 
the following lakes: Caroga Lake, Peck Lake, Van Denburg Pond, 
Canada Lake, Pine Lake, Stoner Lake, Pleasant Lake, Sacandaga Lake 
and Piseco Lake. 

As Caroga Lake was the easiest of access, by far the greatest number 
of collections were made there, and it may be considered the type lake 
of the series examined. 

Caroga Lake, situated about twelve miles northwest of Gloversville, 
Now York, is about three miles in length and one-half mile in width, 
at the widest part. It is one among the numerous lakes of glacial origin 
lying on the southern slope of the Adirondack Mountains, all of which 
arc 4 surrounded by rugged, stony shores and the waters are acid, ranging 
in pn from 6.4 to 7.0. 

As is the case in this typo of lake, submerged aquatic vegetation is 
relatively sparse, and is only to be found in abundance in the shallower, 
protected areas. 

The water level of Caroga Lake is maintained by a low dam at the 
outlet. Between this and whore the embankment of state automobile 
route 10 crosses the southern portion, there is a small, calm area that is 
protected from wind action and, therefore, from waves of any appreciable 
sisse. The water is only several feet deep outside of the narrow channel, 
and the bottom is carpeted with a vigorous growth of Sphagnum , 
Nitella and Utricularia . It was here that most of the collections were 
made. 

I am much indebted to Dr. Raymond C. Petrie of Johnstown, for 
his kind assistance in collecting, and transportation to and from the 
various lakes, together with extending the facilities of his laboratory 
which he placed at my disposal. 
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The following new species are described in his paper: 

Notommata parvida Cephalodella celeris 

Notom mata stitista Eothinia carogaensis 

Monommata viridis Dicranophorus minutes 

Trichocerca rotundatci 

Monommata aequalis (Ehreuberg) is re-described and figured. 

FAUNAL LIST 

The symbols after specific names have the following significance: 
a, abundant (common at all times); c, common (numerous occasionally); 
f, few (several here and there); r, less than five; * acid water species. 

Adineta vaga (Davis), f 
Ascomorpha eucadis Pertv, c 
Ascomorpha saltans Bartsch, c 
Aspelta aper Harring, f 
Aspelta beltista Harring and Myers, f, * 

Aspelta circinator (Gosse), f 
Asplanchna priodonta Gosse, c, limnetic 
Asplanchna herrickii de Guerne, c, limnetic 
Asplanchnopus dahlgreni Myers, r, * 

Asplanchnopus mvlticeps (Schrank), f 
CephalodeUa auriculata (Muller), a 
Cephalodella celeris new species, f, * 

Cephalodella elongata Myers, c, * 

Cephalodella eva (Gosse), c 
Cephalodella exigua (Gosse), c 
Cephalodella forficata (Ehrenberg), f 
Cephalodella forficula (Ehrenberg), f 
CephalodeUa gibba (Ehrenberg), a 
Cephalodella gracilis (Ehrenberg), c 
CephalodeUa hyalina Myers, r, * 

Cephalodella intuta Myers, c 
Cephalodella inquilina Myers, c, * 

Cephalodella megalocephala Glasscott, c 
CephalodeUa mira Myers, r, * 

Cephalodella mucronata Myers, c, * 

Cephalodella physalis Myers, f 
Cephalodella tantiUa Myers, c 
Cephalodella tenuior (Gosse), c 
Chromogaster ovalis (Bergendal), c 
Colurella bicuspidata (Ehrenberg), c 
Colurella obtusa (Gosse), a 
Colurella sulcata (Stenroos), f 
ColureUa tesselata (Glasscott), f 
Conochilus hippocrepis (Schrank), c 
Conochilus unicornis Rousselet, f 
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Cyrtonia tuba (Ehrenberg), f 
Dapidia calpidia Myers, c, * 

Dicranophorus artamus Harring and Myers, c, * 

Dicranophorus alcimus Harring and Myers, r, * 

Dicranophorus capudnus Harring and Myers, f 
Dicranophorus cemuus Harring and Myers, r, * 

Dicranophorus edestes Harring and Myers, f 

Dicranophoms epicharis Harring and Myers, c 

Dicranophorus hercules Wiszniewski. Piseco Lake , (hygropsammon) 

Dicranophorus isothes Harring and Myers, f, * 

Dicranophorus lUtkeni (Bergendal), c 
Dicranophorus mesotis Harring and Myers, c, * 

Dicranophorus minutes, new species, f, * 

Dicranophorus prodastes Harring and Myers, f, * 

Dicranophorus rostratus (Dixon-Nuttall and Freeman), c 
Dicranophorus rostratus corystis Harring and Myers, c 
Dicranophorus robustus Harring and Myers, c 
Dicranophorus thysanus Harring and Myers, r, * 

Dicranophorus uncinatus (Milne). Piseco Lake, r, * 

Dissotrocha aculeata (Ehrenberg), c 
Dissotrocha macrostyla (Ehrenberg), c 
Dory stoma caudata (Bilfinger), f 

Dorria dalicarlica Myers. Stoner Lake. Rock moss, near outlet 

Encentrum felis (Muller), c 

Eothinia argus Harring and Myers, f, * 

Eothinia carogaensis, new species, f, * 

Eothinia elongata (Ehrenberg), f 
Eothinia tryphaea Harring and Myers, f, * 

Erignatha dastopis (Gosse), c 
Euchlanis alata Voronkov, r 
Euchlanis callysta Myers, r, * 

Euchlanis dilatata Ehrenberg, a 
Euchlanis meneta Myers, c 
Euchlanis parva Rousselet, c 
Euchlanis pellucida Harring, c 
Euchlanis triquetra Ehrenberg, c 
Floscularia janus (Hudson), c 
Floscularia ringens (Linnaeus), c 
Gastropus minor (Rousselet), c 
Habrotrocha munda (Bryce), f 
Keraiella cochlearis (Gosse), a 
Keratella quadrata (Miillcr), f 
Keratella serrulata (Ehrenberg), f 
Lecane acronycha Harring and Myers, f, * 

Lecane acus (Harring), 1 f 

i On account of the growing number of transitions between the genera Lecane and Monostyla, 
exhibited in a continually growing number of species, Edmondson (1935) proposed a union of the 
two genera into the genus Lecane. In the same paper he also proposed a union of the genera Tri- 
chocerca and Dturella for obvious reasons. The above unions have Deen adhered to in this paper. 
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Lecane brachydactyla (Stcnroos), f, * 

Lecane aquila Harring and Myers, f 

Lecane arcula Harring, f 

Lecane bulla (Gosse), c 

Lecane bulla sty rax (Harring and Myers), c 

Lecane clara Bryce, c 

Lecane dosterocerca (Schmarda), c 

Ijecane comuta (Muller), f 

Lecane crenata (Harring), f 

Lecane depressa (Bryce), f 

Lecane elachis (Harring and Myers), f 

Lecane elasrna Harring, f 

Lecane flexilis (Gosse), c 

Lecane furcata (Murray), f 

Lecane hamata (Stokes), c 

Lecane inermis (Bryce), c 

Lecane infula (Harring and Myers), f 

Lecane inquieta Myers. Piseco Lake, (hygropsammon) 

Lecane intrasinuata (Olofsson), c 

Lecane ligona (Dunlop), f * 

Lecane ludwigii (Eckstein), f 

Lecane luna (Muller), f 

Lecane lunaris (Ehrenberg), a 

Lecane methoria Harring and Myers, f 

Lecane mira (Murray), c 

Lecane nana (Murray), f 

Lecane pertica Harring and Myers, c, * 

Lecane ploensnsis (Voight), f 

Lecane pygmaea (Daday), f 

Lecane pyrrha Harring and Myers, f, * 

Lecane quadradentata (Ehrenberg), c 
Lecane satyrus Harring and Myers, r, * 

Lecane signifera (Jennings), f 
Lecane stichaea Harring, c 
Lecane subulata (Harring and Myers), f 
Lecane tenuiseta Harring, f 
Lepadella acuminata (Ehrenberg), f 
Lepadella cristata (Bousselet), c 
Lepadella ovalis (M tiller), c 
Lepadella patella (Mtiller), a 
Lepadella quinquecostata (Lucks), f 
Lepadella triptera (Ehrenberg), c 
Lepadella venefica Myers, c 
Lindia pallida Harring and Myers, c 
Macrochaetus coUinsii (Gosse), c 
Mikrocodides efilaena (Gosse), c 
Mytittina ventraUs (Ehrenberg), r 
Monommata aequalis (Ehrenberg), c 
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Mo7iommata ostia Myers, c 
Monommata diaphoia Myers, f 
Monommata grandis Tessin, c 
Monommata longiscta (Muller), a 
Monommata maculata Harring and Myers, c 
Monommata viridis, new speeics, c, * 

Notholca bostoniensis Rousselet, f 

Notholca longispina (Kellicott), c, limnetic 

Notoinmata contoria (Stokes), f 

Notom mata copeus Ehrenberg, f 

Notommata cyrtopus Gosse, c 

Notom mata doneta Harring and Myers, f, * 

Notommata fasciola Myers, r, * 

Notommata pachyura Gosse, f 
Notommata parvida, new species, c 
Notommata peridia Harring and Myers, f, * 

Notommata saccigera Ehrenbcrg, c, * 

Notommata silpha (Gosse), c 
Notommata stitista, new species, f, * 

Notommata thopica Harring and Myers, c 
Notommata tripus (Ehrenberg), f 
Platyias quadracomis (Ehrenberg), r 
Pleurotrocha petromyzon (Ehrenberg), c 
Pleuroirocha robusta (Glasscott), f 
Pleurotrocha thrua Myers, c, * 

Ploesoma formosum Myers, f, * 

Ploesoma lenticulare (Herrick), c 
Ploesoma triacanthum (Bergendal), c 
Ploesoma truncatum (Levander), c 
Polyarthra trigla (Ehrenberg), a 
Proales decipiens (Ehrenberg), a 
Proales doliaris (Rousselet), c 
Proales granulosus Myers, f, * 

Proales sordida Gosse, e 
Proalinopsis gracilis Myers, f 

Proalinopsis squamipes Hauer. Stoner Lake, Rock moss near outlet 

Pscudoccistes rotifer Stenroos, f 

Resticula melandocus (Gosse), f 

Rotaria macrura (Ehrenberg), f 

Rotaria rotatoria (Pallas), a 

Rotaria sordida (Western), c 

Rotaria tardigrada (Ehrenberg), f 

Rousseletia comiculata Harring, c 

Scandium longicaudum (Muller), c 

Squatinella longispinata (Tatem), f 

Squatinella mulica (Ehrenberg), f 

Squatinella stylata (Milne), r 

Stephanoceros millsii (Kellicott), f 
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Stephanoceros fimbriatus (Goldfuss), r 
Streptognatha lepta Harring and Myers, f, * 
Synchaeta pectinata Ehrenberg, c 
Synchaeta stylaia Wierzejski, f 
Taphrocampa annulosa Gosso, a 
Taphrocampa selenura Gosse, f 
TestudineUa angulata Myers, c, * 
Te8tudineUa dicella Myers, f, * 

TestudineUa, incisa (Temetz), c 
TestudineUa parva (Temetz), c 
TestudineUa parva bidentata (Temetz), e 
TestudineUa patina (Hermann), f 
Tetrasiphon hydrocora Ehrenberg, f 
Trichocerca bicristata (Gosse), f 
Trichocerca brachyura (Gosse), c 
Trichocerca cavia (Gosse), a 
Trichocerca collaris (Rousselet), a 
Trichocerca cylindrica (Imhof), c, limnetic 
Trichocerca elongata (Gosse), r 
Trichocerca iemis (Gosse), c 
Trichocerca lata (Jennings), f 
Trichocerca longiseta (Schrank), a 
Trichocerca mucosa (Stokes), f 
Trichocerca omata Myers, c, * 

Trichocerca platessa Myers, c, * 

Trichocerca porcellus (Gosse), c 
Trichocerca rattus (Ehrenberg), c 
Trichocerca rosea (Stenroos), a 
Trichocerca rotundata, new species, c, * 
Trichocerca scipio (Gosse), a 
Trichocerca similis Wierzejski, f 
Trichocerca sulcata (Jennings), c 
Trichocerca tenuior (Gosse), c 
Trichocerca tigris (Muller), a 
Trichocerca tortuosa Myers, c 
Trichotria tetradis (Ehrenberg), a 
Trichocerca tetradis caudata (Lucks), c 


ORDER MONOGONONTA 
Family Notommatidae 
Subfamily Notommatinae 
Notommata parvida, new species 
Figures 1, 4, 7 

The body is slender, its greatest width being about one-fourth of the total length. 
The integument is quite flexible, but the outline is very constant. 

There is a transverse skin fold between the head and neck, also one between the 
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neck and the abdomen. On the dorsal side of the posterior third of the abdomen are 
two prominent ‘‘bosses,” one on each side of the me dian line. The tail is round and 
has a distinct median notch. The foot has two short joints. The toes are nearly 
parallel-sided; the base is somewhat enlarged and they are reduced abruptly near 
the ends, terminating in papillose tips. 

The corona extends down on the ventral side about one-fourth the length of the 
body, and the post-oral portion forms a small chin. The auneles are rather small 
and are provided with long tufts of locomotor cilia. 

The dorsal, lateral and caudal antennae are minute setigerous pits in the normal 
positions. 

The mastax is of normal virgate type. The fulcrum is straight, and tapers to¬ 
ward the posterior end which is enlarged for the attachment of the hyperpharynx. 
The nearly symmetrical rami appear triangular in ventral view, and the anterior 
halves arc bent at a right angle. Just beyond the anterior angle, the dorsal portion 
of the right ramus is finely denticulate; the opposing margin of the left ramus is also 
denticulate, but the teeth are much stouter and more widely spaced than those of 
the right ramus. The unci are identical in denticulation, each having a robust pre¬ 
uncial tooth followed, in turn, by one stout and two somewhat smaller teeth, and a di¬ 
vergent, linear strengthening rib. An extremely thin lamellar plate unites all of these. 
The manubria are very stout and have a broad central branch and a lamellar, sub¬ 
square anterior portion, the depth of which is about one-half of the length of the entire 
manubrium. A pair of curved rods, attached by their ventral ends to the inner sur¬ 
face of the rami, pass under the manubria and terminate below the dorsal tips of the 
rami. 

The oesophagus is long and slender. The stomach and intestine are not very 
distinctly separated. The gastric glands are oval and of normal size. The ovary 
is relatively small and somewhat elongate transversally to the body axis. The 
bladder is quite small. There are four foot glands, one pair being fairly large, while 
the other pair are very small. 

The retrocerebral sac is large and clear; the subcerebral glands are a little over 
one-half the length of the sac. The lenticular eyespot is situated at the posterior 
end of the ganglion. 

Total length, 375 m; toes, 22 m. 

Notommata parvida was quite common. It is not uncommon in 
acid water associations in Atlantic County, New Jersey. It is closely 
related to Notommata cerberus (Gosse), from which it differs in the 
characteristic shape of the toes, the elements of the trophi and by the 
presence of the latteral “bosses” on the postero-dorsal portion of the 
abdomen. 

Paratype: Cat. No. 877, A. M. N. Hist. 


Notommata stitista, new species 
Figures 2, 5, 8 

The body is short and stout. The integument is transparent and the outline 
of the body is very constant. 




Fig 1 
Fig 2 
Fig 3 
Fig 4 
Fig 5 
Fig 6 
Fig 7 
Fig 8 
Fig 9 
Fig 10 


Notommata parmda, doisal view 
Notommata stitista, latex al view 
Eothima ca? ogaensis, lateral view 
Notommata parvtda , trophi, vential view 
Notommata stitista , tiophi, vential view 
Eothima ca?ogaensis, tiophi, ventral view 
Notommata parmda, tiophi, lateial view 
Notommata stitista, trophi, lateral view 
Eothima car ogaensis, tips of rami 
Eothima carogaenns postenoi portion of body, lateial vie w 



1937] ROTIFERA FROM ADIRONDACK REGION , N. 7. 9 

An inconspicuous fold marks the junction of the neck with the abdomen. The 
trunk is gibbous both dorsally and vcntrally and tapers evenly to the foot, which is 
composed of two slender joints, the terminal being the longer. The toes are short, 
undulate and taper to very acute tips. 

The antennae are normal and in the usual positions. 

The buccal field of the corona is evenly ciliated and continues down the ventral 
side of the body for about one-fifth of its length forming, posteriorly a slight chin. 

The mastax is of the virgatc type and the trophi are symmetric and very slender. 
The fulcrum is long and tapers gradually to the posterior portion which is slightly 
incurved. The rami are symmetric and triangular, without denticulation on the 
inner margins. The unci each has three similar teeth; a prominent ventral tooth, 
followed dorsally by one more slender and a third, nearly rudimentary. The manu- 
bria arc very slender; below the basal portion there is a prominent lamellar branch 
which is truncate distally. 

The oesophagus is very short. The stomach and intestine are invariably 
crowded with chlorella and intracellular digestion appears to be in the first stage, or 
rudimentary. The gastric glands are small and ovate. The ovary is elongate and 
irregular in outline. The bladder is normal, and the foot glands are long and slender. 

The retrocerebral sac small and pyriform, and no subcerebral glands are pres¬ 
ent. The eyespot is a small lenticular body, situated at the posterior end of the gang¬ 
lion. 

Total length, 168/*; toes, 13/*. 

Notommata stitista was fairly common. It is related to Notommata 
venusia Harring and Myers, from which species it can be distinguished 
by the very different trophi, the toes, and the presence of chlorella with 
which the stomach cells of adults are crowded. 

Holotype: Cat. No. 873, A. M. N. Hist. 

Eothinia carogaensis, new species 
Figures 3, 6, 9, 10 

The body is cylindrie, stout and almost parallel-sided. The integument is very 
flexible, but the outline is quite constant. 

The transverse fold, separating the neck from the abdomen is very distinct. 
The abdomen is of about the same depth for two-thirds of its length, from whence it 
tapers somewhat abruptly to the small tail. The foot is short and obscurely wrinkled. 
The toes are slender and short; from a narrow base they expand abruptly then dimin¬ 
ish gradually to acute tips. 

The dorsal antenna is a prominent knob-like projection, with a tuft of sensory 
setae emerging from the tip. 

The buccal field of the corona is evenly ciliated and continues down the ventral 
side of the body for about one-fifth of its length. The apical area is strongly convex 
and unciliated. The marginal cilia are short, with the exception of two lateral arcs, 
which are provided with strong locomotor cilia. 

The mastax is of a specialized virgate type, representing a superposition of two 
types (virgate and forcipate) as a secondary adaptation to a different method of 
feeding. The fulcrum is long and straight; it is formed of two plates joined at the 
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dorsal edges, so that a cross-section is V-shaped. The distal third of the triangular 
rami are bent abruptly toward the dorsal side and the bases are expanded into broad 
decurved alulae. There is a V-shaped opening just above the fulcrum which is fol¬ 
lowed, on the inner margin of the right ramus, by a fan-shaped comb of long, slender 
teeth; the inner margin of the left ramus is provided with a similar comb, but it is 
much smaller than that of the opposing ramus. The unci have but one strong tooth. 
The manubria are straight rods, slightly incurved in ventral view, and somewhat ex¬ 
panded at the base. The epipharynx is reduced to two very thin triangular plates. 
Two well-developed salivary glands are present, the gland on the right side of the 
mastax being the larger. 

The oesophagus is long and slender. The gastric glands are small and round. 
The stomach and intestine are not distinctly marked off. The ovary is normal, and 
the bladder is very small. The foot glands are long and pyriform. 

The gangli on is of medium size. The retrocerebral organ consists of a small 
clear sac and two subcerebral glands, which are about one-half the length of the sac, 
including the duct. A round eyespot is situated at the posterior end of the ganglion, 
while two accessory eyespots are found on the corona near the openings of the ducts 
of the retrocerebral sac. 

Total length, 260/x; toes 25 p. 

Eothinia carogaensis was quite rare. It resembles Eothinia iryphaea 
Harring and Myers and Eothinia poitera Myers, in the shape of the body. 
It is closely related to Eothinia elongata (Ehrenberg), through the trophi. 
The general shape of the body, the denticulation of the rami; the corona, 
one-half of which is prone, together with the wrinkled foot, readily 
distinguish it from that species. 

Type: Cat. No. 878, A. M. N. Hist. 

Monommata viridis, new species 
Figures 12, 19, 21 

The body is cylindric and slender. The integument is very flexible and the out¬ 
line changes constantly with the contortions of the individual. 

The head is not set off from the abdomen by an apparent skin fold or constric¬ 
tion, the entire body being nearly parallel-sided. The stomach ends, anteriorly, in 
four blind sacs and is pigmented green by the presence of chlorella, digestion being 
intracellular. The foot is stout and obscurely two-jointed. The toes are extremely 
long and unequal, the left being about three-fourths the length of the right. 

The dorsal antenna is a double papillose projection from the tips of which emerge 
sensory setae. The lateral antennae are normal. 

The mastax is of modified virgate type. The fulcrum is relatively short, curved 
and tapering. The rami are slender and lyrate; they are bent dorsally near mid¬ 
length at an approximate right angle; the dorsal portion has a small tooth on the inner 
margin near the base. The unci are reduced to excessively thin lamellar plates, the 
anterior margins of which rest on the lateral edges of the rami; the posterior edges 
are somewhat thickened, resembling slightly clubbed teeth. The mallei are very 
small; the central branch of the manubrium is stout and bent abruptly toward the 
dorsal side; there is a curved digitiform process near mid-length that also curves dor- 
sally. 
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The retrocerebral sac is round, clear and ductless. A small eyespot is situated 
at the posterior end of the ganglion. 

Total length, 382m; body, 166m; right toe, 216m. 

Monommata vindis was common. It has also been collected in 
Atlantic County, New Jersey, where it is found in the littoral region 
among Sphagnum in bodies of acid water. It bears a general resemblance 
to the other species of the genus, but differs from all of them in the 
combined characters of the round, clear, ductless retrocerebral sac; 
the prominent dorsal antenna, the absence of gastric glands and the 
method of digestion, together with the differences in the trophi. 
Paratype: Cat. No. 604, A. M. N. Hist. 

Monommata aequalis (Ehrenberg) 

Figures 11, 15, 18 

Notommata aequalis Ehrenberg, 1832, Abh. Akad. Wiss. Berlin, (for 1831), p. 
134; 1838, Tnfusionsthierchen/ p. 432, PI. 53, fig. 3. 

Monommata aequalis Eyfbrth, 1878, Einf. Lebensf., p. 84; 1885, p. 109. 

Monommata aequalis Voight, 1912, ‘Susswasserfauna Deutschlands/ pt. 14, p. 
104, Fig. 194. 

Furcularia aequalis Hudson and Gosse, 1886, ‘Rotifers,’ II, p. 46, PI. 104, Fig. 

194. 

The body of this species is slender, elongate, fusiform and very transparent. The 
integument is flexible but the outline of the body is quite constant. 

The head segment is relatively long and broad. It is separated from the ab¬ 
domen by several indefinite depressions and elevations. The abdomen falls away 
gradually to the minute tail. The foot is short, stout and obscurely two-jointed. 
The toes are long and equal in length. 

The dorsal antenna is a small setigerous papilla in the normal position; the 
lateral antennae are situated on the posterior fourth of the body. 

The corona is slightly oblique and consists of a marginal wreath of cilia with 
lateral auricle-like tufts of longer cilia adapted for locomotion; the apical area is 
unciliated and the buccal field is evenly clothed with short, close-set cilia. 

The mastax, while highly specialized, is of a simple virgate type. The fulcrum 
is long and slender; its base is expanded and crutch-like. The rami are very slender 
and lyrate, and lie nearly at a right angle to the fulcrum. The mallei are relatively 
small; the median branch of the manubrium is stout and nearly straight; the dorsal 
branch is sub-square and its posterior margin is produced in the form of a projecting 
lobe; the ventral branch is oval in shape. 

The oesophagus is fairly long. The gastric glands are small and oval. The 
stomach and intestine are not separated by a marked constriction. The ovary is 
large, and the bladder is normal. The foot glands are stout and pyriform. 

The ganglion is long and saccate. The black retrocerebral sac is round and duct¬ 
less; it encloses the small eyespot, which is situated at the posterior end of the gang¬ 
lion. 

Total length, 227m; length of body, 110m; toes, 117m- 




Fig 11 Monommata acqudhs, latei al view. 

Fig 12 Monommata tzndts, latei al view 

Fig 13 Trzchocerca rotundata, lonca, latei al view 

Fig 14 Cephalodella celerzs, lateral view 

Fig 15 Monommata aequalzs, trophi, latcial view 

Fig 16 Trzchocerca rotundata , lonca, dorsal view 

Fig 17 Dzcranophorus minutes, latei al view 

Fig 18 Monommata aequalzs , tiophi, fiontal view 

Fig 19 Monommata vztzdzs, tiophi, latei al view 

Fig 20 Trzchocerca rotundata, trophi, vontial view 

Fig 21 Monommata wnchs, tiophi, frontal view 

Fig 22 Dzcranophoi us minutes, tiophi, vential view 
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Monorrmata aequalis wa« common. It seems to be common in weedy 
ponds almost everywhere, and has probably been overlooked on account 
of its rather strong superficial resemblance to Monommala longiseta 
(Muller). It is distinguished from that species by the absence of 
subeercbral glands and the markedly different trophi. The fact of the 
toes being equal in length does not seem to be of major importance, as 
the toes of other species of the genus are often nearly equal. It bears 
a certain resemblance to Monorrmata caudaia Myers, the trophi of which 
species appear to be quite similar, but the presence of longitudinal, 
converging body striations, the prominent tail and the consistently un¬ 
equal toes distinguish that from our species. 

Cephalodella celeris, new species 
Figure 14 

The body i& elongate and nearly cylindric. The abdomen gradually increases 
in depth posteriorly, then falls away rather abruptly to the small tail. The longitu¬ 
dinal sulci are distinct and slightly flaring, distally. The foot is small, and the toes 
are stout and decurved; the basal portion is slightly expanded, then suddenly con¬ 
stricted and again expanded, from whence they diminish gradually to acute tips. 
The foot glands are stout and pyriform. 

The corona is oblique and convex, without protruding lips. 

The mastax is of the modified virgate type peculiar to the genus. The manubria 
are slender, rod-like and curve slightly dorsally. The gastric glands are very large 
and oval. 

The ganglion is long and saccate. Eyespot and rctrocerebral sac are absent. 

Total length, 135/x; toes, 20ju. 

Cephalodella celeris was quite common. It is extremely rapid in 
all its movements, and resembles several of the eyeless species of the 
genus superficially; but it can be easily recognized by the peculiarly 
shaped toes, together with its very rapid method of locomotion. 

Paratype: Cat. No. 700, A. M. N. Hist. 

Subfamily Trichocercinae 
Trichocerca rotundata, new species 
Figures 13, 16, 20 

The body is short, very stout and round posteriorly. The integument is quite 
flexible and very transparent. The head sheath is indistinct, and has two prominent 
anterior mucrones situated on the dorsal side, the right mucro being the longer. 
There is also a less prominent mucro situated near the ventral side, which is only ap¬ 
parent in fully contracted individuals. A low dorsal ridge arises at the base of the 
longer dorsal mucro and extends down the body for about two-thirds of its length. 
The foot is ventrally placed and is removed a distance of at least one-sixth of the 
entire length of the body from the posterior limit of the lorica. The toes are approxi¬ 
mately equal in length and directed forward. 
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The corona is normal and there is a small digitiform process situated on the apical 
area. 

The antennae are in the usual positions, the two laterals emerging from minute 
tubules. 

The mastax is of the modified virgate type peculiar to the genus, and the trophi 
are asymmetric. The fulcrum is a long, lamellar plate which is expanded posteriorly. 
The rami are triangular and the alulae are prominent, the left being more slender 
than the right. The right uncus is provided with two very slender, bacillar teeth; 
the left uncus is also provided with two teeth, but they are much stouter than the 
opposing teeth of the right uncus. The right manubrium is atrophied and bacillar, 
the left being much more robust, and the distal end is Rtrongly crutched. 

The stomach, in adult individuals, is invariably pigmented a bright green, due 
to the presence of chlorella among the cells of the stomach wall, and digestion is 
intracellular. There are no gastric glands; the anterior portion of the stomach is 
produced into two blind sacs crowded with chlorella. The remainder of the anatomy 
is normal. 

Total length, 135/*; toes, 35/z. 

Trichocerca rotundaia was common among Sphagnum wherever found. 
It is evidently a well-distributed acid water species, and has also been 
found in Atlantic County, New Jersey; Mount Desert Island, Maine; 
Vilas County, Wisconsin, and in bodies of water on the Pocono plateau, 
Pennsylvania. 

This species resembles Trichocerca porcellus (Gosse), in a number of 
particulars, and it is possible it may have been mistaken for that species 
during the past. However, the body is much stouter and rounded 
posteriorly; the foot is not terminal, but situated on the ventral side, 
being removed a certain distance from the posterior limit of the lorica; 
there are no gastric glands and digestion is intracellular. Adult indi¬ 
viduals can be recognized at once on account of their bright green color. 

Paratype: Cat. No. 446, A. M. N. Hist. 

Family Dicranophoridae 
Dicranophorus minutes, new species 
Figures 17, 22 

The body of this small species is elongate, cylindric and nearly parallel-sided. 
The integument is very flexible and the outline of the body varies considerably with 
the state of contraction of the individual. 

The head is separated from the abdomen by a well-marked neck fold. 

The antennae are very minute and in the normal positions. 

The corona is nearly ventral; it is provided with prominent lateral tufts of long 
loeolotor cilia, and the rostrum is large, decurved and rounded anteriorly. 

The abdomen tapers rather abruptly to the minute tail. The foot is short, and 
the toes are very long, parallel-sided and suddenly enlarged, dorsally, near the base. 

The mastax is of the forcipate type, and the trophi are very slender. The rami 
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are triangular and without inner denticulation; the unci each has a single, rod-like 
tooth. The manubria are very long, slender and slightly expanded at both ends. 

A clear rctrocerebral sac is attached to tbe posterior end of the ganglion. There 
arc no eyespots. 

Total length, 9K*i; toes, 32 m- 

Dicranophorus minutes was quite common. It is widely distributed 
among wet marginal and submerged Sphagnum in acid ponds and 
ditches, but is never numerous. It is readily distinguished from the 
other small species of the genus by the absence of eyespots, the delicate 
trophi and the long, straight toes expanded at the base. 

Paratype: Cat. No. 872, A. M. N. Hist. 

REMARKS ON DISTRIBUTION 

Individual stragglers belonging to the alkaline water fauna are oc¬ 
casionally found in acid water associations and vice versa. Rotifers, 
transferred from one association to the other, do not seem to be affected 
by the change in hydrogen-ion concentration, nor are the eggs of dura¬ 
tion, which hatch out producing amictic females. The resulting eggs 
of these parthenogenetic females do not hatch, however, and the line of 
succession is thereby definitely ended. 

The following genera may be designated as typical of alkaline water: 
Brachionus, Eosphora , Notholca, Sinantherina and Latinularia. There 
are also numerous species, within certain genera, that belong definitely 
to either the acid or alkaline fauna, and the presence or absence of these 
is a reliable index as to the hardness or softness of a certain body of 
water. 

During a period of over twenty years collecting among the various 
bodies of acid water in Atlantic County, New Jersey, only four stragglers 
of the genus Brachionus have been recorded: Brachionus capsuliflorus 
Pallas, three times, and Platyias ( Brachionus) patulus (Muller), once. 
No specimens of any other of the above genera have been recorded. 
Many species of Cephalodella } Lepadella , Lecane and Trichocerca are 
acid water rotifers. Asplanchnopus mutticeps (Schrank) is an alkaline 
water rotifer, while its relative Asplanchnopus daMgreni Myers is an 
acid water species. Eosphora thoa Harring and Myers, an acid water 
rotifer, is not uncommon in Atlantic County, while its near relative, 
Eosphora anthadis Harring and Myers, an alkaline water species, has 
never been recorded from there. 

Carnegie Lake, Princeton, New Jersey, a body of al kal ine water, 
is only about fifty miles from the Pine-barrens of New Jersey, the waters 
of which are all acid. There are no physical barriers intervening, the 
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country being quite flat. Brachionns is the predominating genus in 
Carnegie Lake, virtually at all times. Asplanchna is also abundant. 
No acid water rotifers occur in that lake and no alkaline rotifers occur in 
the Pine-barrens. 

Just north of Fonda, New York, there is a series of large permanent 
pools, several of which are over an acre in area. They lie between 
state automobile route 5 and the embankment of the New York Central 
Railroad. Several of these pools are directly connected with the Mo¬ 
hawk River by underpasses, and the waters are all alkaline. The pre¬ 
dominating species are Brachionus , Keratella and Notholca. Garoga 
Creek, the outlet of Caroga Lake, empties into the Mohawk River not 
far from these pools, and it is reasonable to assume that a certain portion 
of the waters mingle. Yet, no acid water rotifers have been found in 
the pools, and, as seen from the faunal list, no alkaline water rotifers 
were found in Caroga Lake. 

During the course of time, the maiority of rotifers, known as trails- 
cursion or cosmopolitan species, have become tolerant to reasonable 
changes in hydrogen-ion. Such rotifers are distributed throughout the 
world wherever conditions of existence permit, and are found in either 
acid or alkaline water associations. The great majority of rotifers be¬ 
long to this fauna. 

Proales rheinardti (Ehrenberg) is found among moss in the clearest of 
mountain springs; it is also found among Fuaus in the sheltered parts 
of bays and inlets of the ocean, the waters of which are highly alkaline. 
If, as is supposed, the fresh water is the original home of the rotifers, 
the element in which the group originated, then it is reasonable to sup¬ 
pose that the brackish and salt water species have emigrated from fresh 
water and, in doing so, have become tolerant of the change in hydrogen- 
ion and also specific gravity. A number of rotifers have become adapted 
to this change by structural modifications. Encentrum villosum 
Harring and Myers, a salt-water species, is found among algae in salt 
pools near the outlet of Great Egg Harbor River, New Jersey. It is 
clearly derived from its close relative Encentrum felis (Muller), which is 
found among algae in the fresh water of the same river about twenty 
miles from the outlet. This seems to be a case of immigration. Proales 
rheinardti appears to have undergone the change without any anatomical 
modifications, as far as can be seen. 

If such changes in distribution can be made during the course of 
time, it is reasonable to suppose the acid water rotifers are gradually 
becoming tolerant of alkaline water associations, which are far more 
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abundant throughout the world, and will eventually become transcursion 
species. 
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CORRECTIONS 

‘Psammobiotic Rotifers of Lenape and Union Lakes, New Jersey.* Amer. Mus. 
Novit., No. 830, March, 1936. The genus DicraneUa being preoccupied ( Crustacea: 
Ostracoda , E. Ulrich. 1894), genus Pedipartia is hereby substituted. 

On pp. 9 and 20, for A&pelta egregium, read Aspelta egregia. 

On p. 14, for Asplanchna harricki, read Asplanchna herrickii. 
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NOTES ON THE GENUS SERICORNIS GOULD 
By Ernst Mayr 

Sericomis 1 is one of the most difficult genera of the Australian region. 
I have tried in an earlier paper (1930, Ornith. Monatsber., pp. 176-178) 
to settle some of the problems of nomenclature of this genus, but many 
questions remained to be answered. The splendid series collected by 
the Archbold-Rand New Guinea Expedition of 1933, together with the 
material of the Rothschild collection, have permitted a new survey of the 
genus, which has clarified some of the problems. Dr. Stresemann has 
been so kind as to send me the material of the Berlin Museum, including 
several types, for which I am deeply obliged to him. 

One of the principal aims of the present review is to outline a more 
natural classification of this genus than that proposed by Mathews, 
the last reviewer. He recognizes the following species (1930, ‘Syst. 
Avium Australasianarum/ pp. 611-618): 

(1) Neosericomis citreoguLaris (Gould) (p. 611) 


(2) 

1 

.8 

| 

arfakianus Salvadori (p. 611) 

(3) 

it 

olivaceus Salvadori (p. 612) 

(4) 

It 

perspicillatus Salvadori (p. 612) 

(5) 

tt 

papuensis (DeVis) (p. 612) 

(6) 

tt 

nigrorufa Salvadori (p. 613) 

(7) 

U 

beccarii Salvadori (p. 613) 

(8) 

tt 

bUrgersi Stresemann (p. 613) 

(9) 

tt 

magnirostris (Gould) (p. 613) 

(10) 

tt 

ken Mathews (p. 614) 

(U) 

tt 

frontalis (Vigors and Horsfield) (p. 614) 

(12) 

tt 

laevigaster Gould (p. 614) 

(13) 

tt 

minimus Gould (p. 615) 

(14) 

tt 

maculatus Gould (p. 615) 

(15) 

tt 

tyrranmdus DeVis (p. 617) 


(16) Tasmanomw humilis (Gould) (p. 617) 

To these are to be added one species omitted by Mathews, 

(17) Sericomis aruensis Ogilvie-Grant 

and several species included by Mathews in other genera: 

(18) Qerygone't rufescens Salvadori (p. 458) 

(19) Arfakomis arfakiana (Salvadori) (p. 465) 

(20) Aethomyia8 spilodera (Gray) (p. 478) 

1 Seric-ornis means silk bird. Ornis has both masculine and feminine gender, but according 
to several Greek dictionaries, consulted by me, masculine is the preferred gender. For this reason 
I shall use Sericomis exclusively in the masculine gender. 
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This arrangement not only fails to group the related species together, 
but it also lists as full species several forms which are really nothing but 
geographical representatives. One of the species ( nigrorufa , No. 6) 
belongs to the genus Crateroscelis, where I have placed it already in an 
earlier paper (1931, Mitt. Zool. Mus. Berlin, XVII, p. 688). Another 
species (i tyrannulus , No. 15) apparently also belongs to another genus. 
Neither the description nor the locality speaks for its retention in the 
genus Sericomis . The type locality, Charleville, lies in the dry interior 
of Queensland with less than 20 inches of rain per year, an area not in¬ 
habited by any member of this genus. Campbell (1935, Emu, XXXIV, 
pp. 267-273) has discussed several other species which he considers 
related to Sericomis , though generically distinct. Of these, A can- 
thomis magnus might well be included in the genus Sericomis . It 
agrees well with S. frontalis and dtreogularis in its general type of colora¬ 
tion and is also similar in its morphological features, except for the slen¬ 
der, curved bill. If recognized, Acanthomis would be the only endemic 
avian genus of Tasmania. 

The morphological characters of the genus Sericomis are ill-defined 
as is the case with most genera of passerine birds. They have been dis¬ 
cussed by Meise in his review of the genus Gerygone (1931, Novit. Zool., 
XXXVI, pp. 318-319). The most remarkable fact is that the genus 
is usually put in the Sylviidae, but that some of its species were described 
as Muscicapidae (arfakianus, rufescens , spilodera), and that another 
(nigrorufa ) is now included in the genus Crateroscelis of the Timaliidae. 
This illustrates the impossibility of giving a clearly cut generic defini¬ 
tion of this genus which, in its characters, ranges all the way from the 
“Muscicapidae” through the “Sylviidae” to the “Timaliidae.” On 
the other hand nothing would be gained if we should try to break up the 
assemblage of species which is now included in this genus. 

As the result of my studies, I propose the following arrangement of 
the species of this genus: 

I .—dtreogularis (l). 1 

II.—a, maculatus (14); b, hunnlis (16); c, ft ontalis (11), including laevigas - 
ter (12); d, beccarii (7), including minimus (13). 

III. — spilodera (20), including aruensis (17). 

IV. —a, magnirostris (9), including keri (10); b, nouhuysi (2). 

V. —perspiriUatus (4). 

VI.— rufescens (18). 

VII. —papuensis (5), including burgersi (8). 

VIII.— arfakianus (19), including olivaceus (3). 

1 Figures in parentheses refer to the figures of Mathews’ sequence (see p. 1). 
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In Australia the various species that may occur at one locality are 
always so different that they can be identified quite easily. Several 
New Guinea species, however, are very similar to each other. To facili¬ 
tate the identification of such birds, I have prepared the following key 
which is partly based on the key published by Stresemann in 1923 
(Arch. f. Naturgesch., LXXXIX, Heft 8, pp. 13-14). 

Key to the Papuan Species op Sericomis 


1. —A distinct white spot on either side of the forehead. beccarii-cyclopum. 

Not so.2. 

2. —No distinct black subterminal bar on tail. 3. 

A distinct black subterminal bar on tail.5. 

3. —Entire lower mandible yellowish horn-colored. spUodera. 

Lower mandible partly or totally brownish or black. 4. 


4. —Larger (wing usually above 60), no whitish or pale gray tips on wing-coverts 

. nouhuysi. 

Smaller (wing 64-62), whitish or pale gray tips on wing-coverts, .virgatus- group. 

5. —Contains four species: papuensis , rufescens, perspicillatus, and arfakianus , 

which cannot safely be separated by key characters. 
perspicillatus: sides of face orange-ochre, sharply contrasting with crown; 

crown and nape grayish green, back and rump brownish olive. 
rufescens: under parts buffy; sides of head dull pale ochraceous; upper parts 
dull brownish olive; black tail-bar well developed; Arfak Mts. only. 
papuensis: Very variable; bright colors; tail very brown, with broad black 
bar; large size (wing 53-61); sides of face mostly washed with brownish. 
arfakianus: dull green above, greenish white below; sides of face grayish green; 
tail-bar indistinct; small (wing 48-56). 

The habitat of the various species of this genus is not always the 
same. Of the six species that occur in New Guinea (omitting the little 
known rufescens ), never more than three can be found at any one 
locality, because their vertical ranges are not identical. While in Aus¬ 
tralia all of the species occur in the lowlands, only one of the New Guinea 
species ( spilodera ) does so regularly. One other species {beccarii) 
has been found in the lowlands on the Aru Islands and in South New 
Guinea, but it is not known to descend below 400 m. in the rest of its 
New Guinea range. The data at hand seem to indicate that the vertical 
ranges of the various races of beccarii are rather different, being lower in 
the Arfak and Sepik Mts. and higher in the Weyland Mts. and Mam- 
berano Mts. (Doormanpaad.) The same phenomenon can be observed 
in perspicillatus and nouhuysi; both of which have in southeast New 
Guinea a higher altitudinal distribution than in north New Guinea 
(Saruwaged Mts.). 

Two of the species are definitely birds of the lower mountain forest, 
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arfakianus occurring between 800 m. and 1600 m. and perspidllatus a 
little higher, between 1400 m. and 2400 m. The remaining two species 
occur right up to the upper tree limit, but nouhuysi (1500-3700 m.) 
descends lower than papuensis (2000-3700 m.). 

All the species are similar in their habits. They are usually found 
in the undergrowth or on small trees in the heavy forest. /S. spilodcra 
also ventures out into second growth and into the higher parts of trees, 
while S . nouhuysi , on the other hand, particularly likes the low plant 
growth of the forest floor. 

Further details on the life history of the Australian species arc given 
in Campbell's monographic review ‘The genus Sericomis in Australia, 
with notes on four monotypic genera' (1935, Emu, XXXIV, pp. 249- 
274). 

Sericomis citreogularis Gould 

This is a well-defined species, but no reason exists to separate it 
generically. S. frontalis is probably the nearest relative of this species 
which lives in the semi-tropical woodlands of eastern Australia. 

Sericomis citreogularis citreogularis Gould 

Sericomis citreogularis Gould, 1838, 'Synopsis Birds Austr./ pt. 4, PI. lvhi, 
fig. 4.—New South Wales. 

Sericomis lathami auctorum.—This name was based on the “Watling Drawing 
No. 180,” which, according to Mathews, is indeterminable. I have not been able 
to investigate this matter. 

Sericomis lathami intermedia Mathews, 1912 (Jan. 31st), Nov. Zool., xvnr, 
(1911), p. 354.—Blackall Range, south Queensland. [Type (9) examined.] 

Range. —Eastern Victoria, eastern New South Wales, and southeast 
Queensland, northward about to the 25° S. According to Campbell no 
actual records exist from south of Bulli (N.S.W.) and from north of 
Moreton Bay. There appears to be a decided break between the range 
of this subspecies and that of cairnsi which seems to be restricted to the 
wet belt in the Cairns district. 

Sericomis citreogularis cairnsi Mathews 

Sericomis lathami cairnsi MATimwSt 1912, Nov. Zool., xvm (1911), p. 354. - 
Kuranda (near Cairns), north Queensland. [Typo ( 9) examined.] 

Characters. —Weak form. Black of ear-coverts, lores and forehead deeper 
and more extensive; crown darker and less olivaceous; hack darker and duller oliva¬ 
ceous, lacking the wanner brownish tone of typical birds; sides of breast and flanks 
average more cinnamon, less rufous, and the throat a deeper yellow. 

Range. —Apparently restricted to the wet Cairns district of north 
Queensland. The species seems to be absent from Cape York. 
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Wing Tail TAKbUb Wing 

dtreogvkuis d 7 ' 66-71 (68.4) 54-57 (55.5) 28 9 64-70 (66.9) 

caimsi & 67-71 (68.6) 53-54 (53 7) 27 9 63, 64 

Material Examined. — S. c. dtreogularis: Gosford and Ourimbak, 
N.S.W., 3 cf; Bulli Pass., N.S.W., 1 9; Blue Mts., N.S.W., 1 9; 
Tweed River, N.S.W., 2 c? 1 ; Richmond River, 2 9 ; Bunya Mts., south 
Queensland, 1 9 ; Blackall Range, south Queensland, 1 cf, 1 9 .— 
S. c . caimsi: Tolga, north Queensland, 3 <?; Kuranda and Barron 
River, 2 d\ 

Superspecies Sericomis frontalis 

This superspecies comprises a number of forms which are still insuf¬ 
ficiently understood. Although I have examined a great deal of material, 
I have been unable to clarify the specific status (and the value of the 
many described subspecies) of some of the “species” of this group. 
There are three reasons for this. One is the great individual variation 
in this group. I have seen, in some of the populations, specimens with 
tailbands and without such, specimens with spots on the throat and 
without such, and whatever other differences are supposed to distinguish 
the various species and subspecies. The second reason is the decided 
geographical variation in these species. Hardly two series from any two 
localities are quite alike. And the third reason is the maimer of distribu¬ 
tion, which seems to be determined largely by rainfall and vegetation. 
We thus find different subspecies in the mountains than in the lowlands, 
and on the coast different ones from those inland. It has therefore 
been possible only to make a preliminary survey and grouping of the 
related species and forms. A more detailed revision will be undertaken 
at a later occasion. 

I recognize four species in the superspecies frontalis: maculatus } 
humilis, frontalis , and beccarii. 

Sericomis maculates Gould 

Range. —West, southwest and south Australia and off lying islands, 
such as Dick Hartog Islands and Kangaroo Island. 

This “species” apparently intergrades with frontalis in the region of 
Cape Jervis and Mt. Lofty. 

Sericomis humilis Gould 

Range. —Tasmania and islands of Bass Straits. 

This “species” is clearly a representative of frontalis, with winch it is 
connected by the various races on the islands of Bass Straits and south- 
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em Victoria. In fact, several of the races of humilis were originally 
described as subspecies of frontalis . I fail to understand how Campbell 
can say (1935, Emu, p. 267): “They cannot in any way be considlered 
as links between the two.” 

Sericomis frontalis Vigors and Horsfield 

Range. —Southeastern South Australia, Victoria, New South Wales 
and Queensland north to the Herberton district. Apparently never 
occurring west of the 25" Isohyograph, although of spotty distribution 
even in regions of sufficient rainfall, particularly in the northern part 
of its range. 

Shows considerable geographical variation in the various parts of 
its range. The throat shows much spotting in the Mt. Lofty region, 
Southern Australia (rosinae Mathews), and in southern Victoria, less 
in New South Wales and almost none in Queensland ( laevigaster and 
herbertoni). The tail shows no sign of a black bar in the Mt. Lofty 
region nor in most specimens from Victoria. There is a faint indication 
of a black bar in most typical frontalis (Sydney, N.S.W.), which becomes 
more pronounced as we go north in the following series of forms: tweedi 
Mathews (Richmond and Tweed Rivers), laevigaster (southern Queens¬ 
land, Blackall Range, Brisbane district, and upper Dawson River) 
and herbertoni (Herberton plateau, north Queensland). The white 
superciliary line is sometimes continued toward the nape ( herbertoni ), 
or it stops immediately back of the eye; the ear-coverts in the adult 
males are either blackish as the lores ( laevigaster and herbertoni ) or 
grayish brown. 

It is quite impossible to regard laevigaster as a distinct species from 
frontalis . They are perfectly connected by intermediates; in fact, 
laevigaster itself is nothing but an intermediate between frontalis and 
herbertoni . 

I do not believe that Sericomis tyrannulus DeVis is a synonym of S. 
/. laevigaster. The description does not fit the young of laevigaster, 
and the type locality (Charleville) is in a dry belt, where no members of 
the genus Sericomis occur (but see Campbell, 1935, Emu, p. 256). 

I have not seen enough material from southern New South Wales, 
Victoria and eastern South Australia to make any definite statements 
about the distribution, validity and characters of the races: frontalis, 
longirostris , harterti, rosinae and wyldei. I have contented myself 
with a short characterization of the more northern forms: tweedi, 
laevigaster and herbertoni . 
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Sericomis frontalis tweedi Mathews 

Sericomis laevigaster tweedi Mathews, 1922, ‘Birds Australia/ X, p. 16.—Tweed 
River, northeastern New South Wales. 

Characters. —Very similar to S. f. frontalis Vigors and Horsfield, but spotting 
on throat reduced or absent; with a definite black bar across the tail, which is either 
lacking or barely indicated in frontalis; general coloration of upper and under parts 
and pattern of the face variable and apparently as in frontalis . 

Range. —Northeastern New South Wales from the Richmond River 
northward, and southeastern Queensland north to the Blackall Range, 
where it intergrades with laevigaster . 

I have not examined enough material to work out the exact range of 
this subspecies as compared with typical frontalis. There is, however, no 
doubt that the blackish tail-band is more conspicuous in birds from 
northeastern New South Wales than in those from Sydney and farther 
south. 


Sericomis frontalis laevigaster Gould 
Sericomis laevigaster Gotjld, 1847, Proc. Zool. Soc. London, p. 3.—Near Expedi¬ 
tion Range, head of Dawson River, at about 149° E. and 25° S., 480 mi. from Bris¬ 
bane (according to Campbell, loc. tit., p. 255). 

The type in the Acad, of Natural Sciences of Philadelphia is the only 
specimen of this subspecies examined by me. It has the black bar across 
the tail and the whitish tips very well developed, almost as well as the 
specimens of herbertoni. A female from the Blackall Range (E. Ashby 
coll.), which has always been listed as laevigaster , has the black-brown 
tail-bar not as wide, and only narrow whitish margins on the outer¬ 
most tail-feathers. This specimen is clearly intermediate between 
“tweedi Mathews” and laevigaster . 

To Campbell we owe the information that the type of laevigaster 
was collected in the eastern rain belt, less than 200 miles from the coast, 
and not in “the interior of Australia near the Gulf of Carpenteria,” as 
stated by Gould, Mathews and other Australian authors. 

Sericomis frontalis herbertoni Mathews 
Sericomis parvula herbertoni Mathews, 1912, Nov. Zool., XVIII (1911), p. 355.— 
Herberton, north Queensland. [Type e xamin ed. ] 

Characters. —Very pronounced race. The four outer tail-feathers are broadly 
tipped with white; the subterminal black bar is very broad and present in all the 
tail-feathers, except the central pair; the superciliary line is broad, clearly defined and 
continued beyond the eye to the nape; the upper parts are lighter than in frontalis 
and less brownish, more olivaceous-cinnamon on back, rump and tail; the ear-coverts 
are very dark; the upper throat with no or few spots. 

The female differs from the male, as usual, by the brownish instead of black 



8 


AMERICAN MUSEUM NOVITATES 


[No. 904 


loros and by the paler yellow of the under parts; the only female examined (the type) 
also differs from the only male examined (from Calluingal, central Queensland) by a 
slightly more brownish coloration of crown, back and tail. 



Wing 

Tail 

ClTLMEN 

Tarsus 

c? ad. 

59 

50 

15 

21 

9 (type) 

57 5 

48 5 

15 

19 


Range. —Apparently restricted to the Herbcrton district in northern 
Queensland; recorded from Herberton, Kirrima and Calluingal. 

Sericomis beccarii Salvadori 

Range. —Tropical lowlands of the Cape York Peninsula (Queens¬ 
land), the Aru Islands and south New Guinea, and also upper tropical 
forest in the mountains of north central New Guinea. 

Although this species is obviously a geographical representative of 
Sericomis frontalis of Eastern Australia, it seems preferable to keep it 
as a distinct species, since it is characterized in all its forms by a specific 
and rather constant color pattern. The tail is without a black bar; 
there are conspicuous white supraloral spots, which are not joined with 
the short superciliary; the feathers on the lower circumference of the 
eye are white; the upper wing-coverts and the alula are blackish with 
broad white tips. 

Within the species we can distinguish three representative groups of 
subspecies, which I am naming after the oldest subspecies of each group: 
beccarii , cyclo'pum and virgatus- groups. 

feccom-group 

To this group I refer the forms that occur in the tropical lowlands of 
the Cape York Peninsula, Aru Islands and south New Guinea. Char¬ 
acterized (except dubius ) by the small amount of olivaceous wash under¬ 
neath, by small size, by the distinct whitish throat, by the darkness of 
primary- and upper wing-coverts, and in the males by the large size 
of the white frontal spots and the large extent of the black marks on 
forehead and lores. 


Sericomis beccarii minimus Gould 

Sericomis minimus Gould, 1875 (Doc. 1st), ‘Birds Now Guinea,’ pt. L Capo 
York, North Queensland. 

Sericomis brunneopygius Masters, 1876 (Fob.), Proc. Linn. Soo. New South 
Wales, I, p. 53.—Cape York. 

Sericomis minimus yorki Mathews, 1922, ‘Birds Australia,' X, p. 19 - -Piara 
Scrubs, Cape York [type examined]. 

Adult Male. —Pale form. Crown cinnamomeous, loros dark, but not quite 
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black; blackish line surrounding the white supraloral spots narrow; throat clear 
white or with little spotting; belly yellow, sides of breast and flanks with inconspicu¬ 
ous pale grayish-brown streaks. 

Wing, d 57, 57.5, 59,59, 59.5, $ 54, 54, 55; tail, d 40, 42, 43, 44, 44, 9 39.5, 40, 
40; culmcn, d 15.2-16.0, 9 14.2-15.1; tarsus, d 19-21, 9 18.5-19. 

Range. —Cape York, northern part. 

Most specimens of this species have the back much more greenish 
than the crown; the type, however, belongs to a phase with a more 
brownish back. Nestlings have a soft, downy plumage, but are other¬ 
wise very similar to adults. They do not have any rufous wash on the 
under parts, and the pattern on wing and head is approximately as in 
the adults. Back and rump are slightly more rufous brown. 

Sericornis beccarii dubius, new subspecies 

Type.— -No. 450834, Amer. Mus. Nat. Hist. (Rothschild collection); d ad.; 
“Cape York,” N. Queensland; July 9, 1898.—A. S. Meek. 

Adult male similar to S. b. ?ninimu8, but more brownish throughout, and with 
the facial pattern loss defined. On both sides of the forehead a buffy-white spot; 
lower eyelid and short superciliary stripe buffy; rest of face cinnamomeous; upper 
throat whitish with a few brownish spots; lower throat and breast pale ochraceous; 
abdomen whitish with a yellowish-buff wash; flanks and under tail-coverts darker, 
grayish ochraceous; upper parts similar to that of the brownish phase of minimus y 
but still more brownish on back; wing brownish, medium and greater upper wing- 
coverts, alula and primary coverts blackish brown, wing-coverts with narrow whitish 
tips. 

Female similar to male but still more brownish. Upper throat, frontal spot, 
lower eyelid and superciliary washed with buffy cinnamome. 

Wing, 2d 60, 60, 9 55; tail, 2d 43, 44, 9 40; tarsus, 2d 21, 21, 9 20. 

Two specimens from the Watson River in Northern Queensland have 
the black pattern on the forehead much reduced and the white washed 
with buffy. On the under parts, also, they have a slight buffy wash on 
breast and flanks. These specimens probably lead over to dubius. 
All three specimens of dubius are perfectly adult, and since nestlings of 
minimus already show all the typical characters of that subspecies, it 
cannot be argued that dubius is the young of minimus. The typical 
series was collected by Meek in July, 1898, all three specimens probably 
in the same place, but the label does not indicate in what section of the 
Cape York Peninsula. The extensive material in the Mathews collec¬ 
tion from the northern tip of Cape York (8 <d, 3 9, 3 (?) from Cable 
Station, 3 cf, 3 9,1 (?) from Utingu, and 3 cf, 1 9 from Piara Scrubs) 
are all very similar and agree with the plate of Gould's minimus. 
The description of brunneopygius also clearly refers to the bird from the 
north tip of Cape York. S. b. dubius is much too similar to minimus 
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to be regarded anything but a subspecies. The existence of somewhat 
intermediate specimens from Watson River indicates that the type series 
of dubius may have been collected in the southern portion of Cape York 
Peninsula. The remarks of D. F. Thomson (1935, ‘Birds of Cape York 
Peninsula/ p. 61) confirm this conclusion. Meek collected his speci¬ 
mens probably somewhere near Princess Charlotte Bay. 

Sericomis beccarii beccarii Salvadori 

Sericomis beccarii Salvadori, 1874, Ann. Mus. Civ. Genova, VI, p. 79.—Wokan, 
Aru Islands. 

Adult Male. —Similar to minimus Gould, but darker throughout; crown a 
darker brown, many feathers with blackish edges; back variable as in minimus , 
sometimes more brownish, sometimes more olivaceous, but averaging distinctly 
darker; lores black; blackish line surrounding the white supraloral spots broad; 
throat white, with the black spots usually quite pronounced; belly yellowish; breast 
and flanks with conspicuous grayish-olivaceous streaks; wings and tail of a warmer, 
more rufous brown; white tips on upper wing-coverts smaller. 

Wing, d 59, 59, 60.5, $ 52.5, 53; tail, d 42, 43, 43.5, $ 38, 39; tarsus, d 20- 
21, 9 18. 

Range. —Aru Islands. 

Sericomis beccarii randi, new subspecies 

Type. —No. 422041, Amer. Mus. Nat. Hist.; sex ? [ = d ad.]; Wuroi, Oriomo 
River, Western Division of Papua; Jan. 25, 1936; R. Archbold and A. Rand. 

Adult Male. —Similar to beccarii , but more greenish; crown dark hair-brown, 
most feathers with blackish edges; back greenish olivaceous; lores black; blackish 
line surrounding the white supraloral spots broad; ear-coverts olivaceous brown; 
upper throat white with indistinct black longitudinal streaks; breast and belly pale 
yellow; breast with conspicuous gray streaks; flanks olivaceous; under tail-coverts 
yellowish, not rust-colored as in beccarii; thighs blackish brown; tail cinnamomeous 
brown; edges of wing-feathers olivaceous; outer upper wing-coverts deep black with 
broad white tips. Differs from minimus mainly by the coloration of head, throat 
and breast, and from beccarii by that of wing, tail and under tail-coverts. 

Range. —Only known from the type locality in the lowlands of 
South New Guinea. 

Wing Tail Culmen Tarsus 

2 d 57.5, 58.5 42,46 14, 16 20,20 

1 9 55 41 16.5 18 

cydopum-group 

The three forms minimus , beccarii and randi are rather closely 
related as is shown by their similarity of coloration and by their distri¬ 
bution in tropical lowlands. In western New Guinea, however, we find 
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some races of this species which live in the hills at altitudes of about 600 in¬ 
to 1400 m., and which have a somewhat different type of coloration, 
particularly on the under parts, which are very similar in the three fol¬ 
lowing forms. The differences between them relate mostly to the color 
of the face in which respect cyclopum is intermediate between weylandi 
and wondiwoi. 


Sericomis beccarii cyclopum Hartert 

Sericomi8 magnirostris cyclopum Hartert, 1930, Nov. Zool., XXXVI, p. 83.— 
Cyclop Mountains. 

Adult Male.—A dark subspecies, with the brown crown contrasting with the 
dull grayish-olive back; rump with a rufous tinge; white supraloral spots and eye 
spots small; blackish line surrounding the white supraloral spots narrow; lores 
brownish black; ear-coverts cinnamomeous; throat white, mottled with grayish; 
a broad gray-green breast-band, separating the white throat from the pale greenish- 
yellow belly; flanks grayish olivaceous; thighs cinnamon; tail-feathers rufous brown; 
edges of wing-feathers olivaceous with a brown wash; alula and outer upper wing- 
coverts brownish black with narrow white tips. 

Wing, cf* 58, 60.5, 9 54.5; tail, cf 40, 42, 9 38.5; culmen, 16; tarsus, 19-21. 

Range. —Cyclop Mts., northern New Guinea. 

Sericomis beccarii weylandi, new subspecies 

Type. —No. 301998, Amer. Mus. Nat. Hist.; cF ad.; Mt. Kunupi, Weyland 
Mts.; Sept. 23, 1931; Georg Stein. 

Adult Male. —Similar to S. b. cyclopum , but coloration of face different and 
more rufous throughout. The white supraloral spots are larger, the black line sur¬ 
rounding them is broader, the lores are apparently more blackish; the back, and the 
inner and outer edges of the wing-feathers are more rufous; the flanks and under tail- 
coverts are washed with rufous; the upper wing-coverts are more clearly black. 

Differs from randi by the paler greenish-yellow coloration of the belly, by the 
presence of a distinct grayish band across the breast, which is dissolved into longitudi¬ 
nal streaks in randi , and by the presence of rufous colors on the tail, the under tail- 
coverts, the inner and outer edges of the wing-feathers and on the rump and lower 
back; resembles randi in the coloration of the face. The color of the feet in wey¬ 
landi is apparently also much darker than in randi , where it is pinkish white. 

Wing, & 63, 63, 63, 64, 9 58.5, 59, 60; tail, 42, 43, 45, 46, 9 41, 41.5, 44. 

Range. —Weyland Mts. and also probably mountains on the upper 
Mamberano (see Hartert, 1932, Nova Guinea, XV, p. 461). 

Sericomis beccarii wondiwoi, new subspecies 

Type. —No. 293861, Amer. Mus. Nat. Hist.; cF ad.; Wondiwoi Mts., northwest 
New Guinea (Wandammen district); July 9, 1928; Ernst Mayr. 

Adult Male. —Similar to cyclopum and weylandi in the coloration of the under 
parts; the middle of the belly is pale yellowish and a grayish-green band runs across 
the breast; the throat is whitish, indistinctly mottled with gray, and the flanks are 
olivaceous. It differs, however, from the two other forms by the smaller size of the 
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white supraloral spots and by the absence or inconspicuousness of the black lino 
surrounding them, by the cinnamon-brown, instead of blackish coloration of lores 
and cheeks, and by the smaller size of the white spots above and below the eye. The 
remainder of the upper parts is very much like in cyclopum, except that the crown 
averages more olivaceous, less brownish and tail and wings arc definitely more oliva¬ 
ceous; the inner edge of the wing-feathers is light buffy. 

Wing, c? 59, 61, 63, 9 58; tail, cf 41, 45, 45, 9 42. 

Range. —Only known from the type locality at 1200 to 1800 meters. 

The particular interest of this form lies in the fact that it definitely 
approaches the Sericornis virgatus group by the coloration of its face. 

virgatus-group 

In this group I include three subspecies, which have in common the 
essential color characters of beccarii on body and wings, but differ from 
the other forms of beccarii by the absence of black markings on the head 
and by the reduction or absence of the white marks on the forehead 
and around the eyes. One of these forms (imitator) has in the past been 
considered the same as Ser . nouhuysi cardans and the other two have been 
considered subspecies of nouhuysi. In my opinion they are, however, 
more closely related to beccarii , as evidenced by their smaller size, colora¬ 
tion of wing and under parts, and lower vertical range. The three forms: 
imitator, jobiensis and virgatus are probably not more closely related to 
each other than to the other forms of the species. It is for purely prac¬ 
tical reasons (similarity!) that I have combined them in one group. 

Sericornis beccarii imitator, new subspecies 

No. 450828, Amer. Mus. Nat. Hist. (Rothschild collection); & ad.; Siwi, Arfak 
Mts.; April 26, 1928; Ernst Mayr. 

Adult Male. —Middle of throat whitish, usually in dear contrast with the 
cinnamomeous buffy cheeks and ear-coverts; breast washed with grayish olivaceous; 
middle of belly light, frequently with a distinct yellowish wash; under tail-coverts 
olivaceous or just with a slight rufous wash. Upper parts, particularly the back 
usually distinctly greenish, not rufous olivaceous; forehead without black markings, 
white supraloral spots either missing or ill defined; upper wing-coverts dark, strongly 
contrasting with the rest of the wing; tips of alula, and of greater and medium upper 
wing-coverts white or whitish. 

Bill reddish horn-colored, iris usually red or red-brown, not usually brown or 
red-brown as in cardans; feet pale grayish pink. 

The differences between this form and cantans are described on p. 18. 

Wing, cf 60, 61.5, 62, 62, 62.5, 9 55, 55.5, 58, 59; tail, <? 44, 44, 44, 46, 46, 9 
38, 39, 39.5, 40; culmen cf 15-16.5, 9 15-16; tarsus, <? 20-22, 9 19-21. 

Range. —Arfak Mountains from 800 m. to 1400 m. 

Hartert (1930, Nov. Zool., XXXVI, p. 82) has already called at¬ 
tention to the fact that the series of specimens of Sericornis “arfahiana” 
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auctorum collected by me seems to belong to two species. On second 
thought, however, he treated them as color phases of one species. I 
entirely disagree with this point of view. In the field I considered these 
birds as belonging to two species and I marked them as such on some of 
the labels. The study of the skins has confirmed this opinion, although 
I admit that there are a few intermediate specimens which are difficult 
to assign specifically. Typical specimens of both species are, however, 
always well distinguishable. Sericomis beccarii imitator has been col¬ 
lected only at altitudes of 800 m. to 1400 m. In general coloration it 
greatly resembles Sericomis beccarii wondiwoi, which, however, has a 
different coloration of the face. 

The other Arfak species, most specimens of which were collected at 
higher altitudes (1400 m. to 2000 m., rarely down to 1200 m.), appears 
to be a geographical representative of Sericomis nouhuysi. I have ex¬ 
amined practically all the cotypes of Sericomis arfakiana Salv. (= can- 
tans Mayr) in the museums of Genova, Leiden and Tring, and found all 
of them to belong to the species which lives in the higher altitude. There 
is the possibility that the two species are only altitudinal subspecies. 
This point of view is backed up by the fact that the forms have almost 
the same measurements, and that a few specimens are intermediate in 
their characters to such a degree that it is almost impossible to identify 
them. Against the theory of altitudinal races speaks the fact that the 
vertical ranges of imitator and cantans seems to overlap between 1200 
m. and 1400 m., and also the fact that typical specimens of either form 
appear to be clearly representative of two distinct species: beccarii and 
nouhuysi . More field work and collecting will be needed to determine 
the exact status of the two forms, but imitator is different enough to be 
described, no matter whether one considers it as specifically or only as 
subspecifically different from cantans. 

Sericomis beccarii jobiensis Stresemann and Paludan 
Sericomis magnirostris jobiensis Stresemann and Paludan, 1932, Nov. Zool., 
XXXVIII, p. 230.—Japen Island, Geelvink Bay. 

Adult Male. —Similar to Sericomis beccarii imitator , but forehead and face 
darker, more ochraceous cinnamon, less sand-colored; the upper parts also darker, 
more dark green, Icrs olivaceous; general coloration of face and upper wing-coverts 
very similar; on the under parts jobiensis appears to be lighter than imitator. 

Range.—Japen ( = Jobi) Island Geelvink Bay. 

Sericomis beccarii virgatus (Reichenow) 

Crateroscelis virgata Reichenow, 1915, Jour. f. Omith., LXJII, p. 128.—Middle 
Sepik River (type from the Maeanderberg). 
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Adult Male. —S imilar to jobiensis , but more brownish throughout, particularly 
on wings and head; extent of white tips on upper wing-coverts variable; under parts, 
particularly throat and lower belly, very light; under tail-coverts olivaceous with a 
slight rufous tinge; forehead, lores and sides of head rufous with an indication of a 
buffy supralora! spot. 

Range. —Maeanderberg (middle Sepik) at 600 m. (see also Strese- 
mann, 1923, Arch. f. Naturgesch., LXXXIX A, fasc. 8, p. 13.) 

Sericomis spilodera 

This species has for a long time been separated in a monotypic genus: 
Aethomyias. There is some justification for this action. The bill of 
spilodera is reminiscent of that of some flycatchers; it is broad and has 
an inflated lower mandible and the rictal bristles are particularly well 
developed; the tarsus on the other hand is rather short. The style of 
coloration, however, suggests that of Sericomis maculatus. As in that 
species, the spots on the throat are well pronounced in some subspecies 
and reduced or missing in others. It seems best to include spilodera in 
the genus Sericomis , as has been suggested by Meise (1931, Nov. Zool., 
XXXVI, p. 319). 


Sericomis spilodera spilodera (Gray) 

Entomophila ? spilodera Gray, 1859, Proc. Zool. Soc. London, p. 155.—Dorey, 
northwest New Guinea. 

Aethomyias nigrifrms Reichenow, 1915, Jour, f. Omith., LXIII, p. 124.—Mae¬ 
anderberg, Sepik region. 

Oerygone stidilaema Reichenow, 1917, Jour. f. Omith., LXV, p. 514.—Mae¬ 
anderberg, Sepik region. 

Adult Male. —Crown sooty black; ear-coverts dull fuscous; under parts light, 
with the spotting on the throat well developed; abdomen, flanks and under tail- 
coverts pale yellowish white; back dull gray-green; tail distinctly rufous brown, tail- 
feathers frequently with a subterminal black bar. 

Wing, cf 58-61, 9 56-61; tail, c? 42-46, 9 39-44; tarsus, 17-18. 

Range. —Japen (= Jobi) Island, northwestern and northern New 
Guinea, eastward as far as Astrolabe Bay. 

The populations on the Sepik, on Astrolabe Bay and on the Huon 
Peninsula tend progressively toward guttata. The name nigrifrons is 
available for those who want to separate this intermediate population. 

Sericomis spilodera guttatus (Sharpe) 

Aethomyias guttata Sharpe, 1882, Jour. Linn. Soc. London, Zool., XVI, p. 432.— 
Southeast New Guinea. 

Crown greenish or, particularly toward the forehead, rufous brown; feathers of 
the crown frequently tipped with black; ear-coVerts brown or grayish brown; under 
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parts rather dark, throat with large spots; middle of belly yellowish, fl«.nka oliva¬ 
ceous; back light green; tail rufous brown, most feathers with a distinct sub¬ 
terminal bar. 

Wing, cT 59-64 (61.2), 9 56-60 (58.0); tail, cf 45-49 (47.3), 9 46-47; taraus, 
18-19. 

Range. —Eastern New Guinea, westward in the north to the Huon 
Peninsula, in the south to the Angabunga River. 

Sericomis spilodera wuroi, new subspecies 

Type. —No. 422042, Amer. Mus. Nat. Hist.; c? ad.; Wuroi, Oriomo River, 
south New Guinea; February 5, 1934; R. Archbold and A. L. Rand. 

Diagnosis. —Similar to S. s. guttatus , but crown more greenish, less rufous; ear- 
coverts more grayish; spots on throat averaging smaller; abdomen and flanks bright 
greenish yellow, not olivaceous; back very green; tail olivaceous brown; upper 
tail-coverts olivaceous, not rufous; under wing-coverts much lighter, less grayish. 
The coloration of crown, flanks and tail clearly separate this bird from guttatus. 

Wing, 60, 61, 9 56, 56; tail, & 46, 46, 9 42; tarsus, 18, 19, 9 17, 17.5. 

Range. —Lowlands of south New Guinea (Oriomo River). 

Sericomis spilodera grand (Hartert) 

Aethomyias spilodera granti Hartert, 1930, Nov. Zool., XXXVI, p. 85.—Snow 
Mts. [= Utakwa River]. 

Crown rather brownish, feathers without conspicuous black tips; ear-coverts 
rufous brown; under parts light, spots on throat small; lower belly and flanks pale 
yellow; back olivaceous; tail and upper tail-coverts rufous; no distinct black sub¬ 
terminal bars; smaller than guttatus. 

Wing, d” 58-61, 9 57; tail, cT 43-45, 9 41; tarsus, 18.5-19.5, 9 18. 
Range. —Nassau Range, Snow Mts. 

This race is, as Hartert (Joe. oil.) says, rather similar to S. s. guttatus , 
while on the Weyland Mts. a population occurs which is indistinguishable 
from typical spilodera . 

Sericomis spilodera ferrugineus Stresemann and Paludan 

Sericomis spilodera ferruginea Stresemann and Paludan, 1932, Omith. Monats- 
ber., XL, p. 16.—Waigeu. 

Crown rufous olivaceous; forehead rufescent; ear-coverts dull grayish rufous; 
under parts very light, spotting on throat almost obsolete, pale gray, not blackish; 
abdomen and flanks yellowish; back greenish, upper tail-coverts and tail rufous 
brown; some tail-feathers with indistinct black subterminal bars. 

Wing, & 58-59, 9 53-55 mm. 

Range. —Waigeu Island. 

Sericomis spilodera aruensis Ogilvie-Grant 

Sericomis aruensis Ogilvie-Grant, 1911, Bull. Brit. Om. Club, XXIX, p. 29. — 
Wokan, Aru Islands. 
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Crown rufous olivaceous, forehead paler and more buffy; ear-coverts pale buffy- 
gray; back bright greenish olivaceous; tail rufous; throat whitish, without any 
blackish or gray spots; lower belly yellowish. 

Male, wing, 61; tail, 46; tarsus, 18. 

Range. —Aru Islands. 

A single specimen of this form in the Rothschild collection lias 
already been labeled Aethomyias by Dr. Hartert. Although the Aru 
Island form is entirely unspotted on the under parts, I do not hesitate 
to regard it a subspecies of spilodera , since it agrees with that species 
in all of the other characters and since the Waigeu form, ferrugineus, 
represents an exactly intermediate condition. 

Sericomis magnirostris 

A dull and rather pale species. “It is a species of the eastern coast, 
.... inhabits all the brush or jungle, .... travels into the outlying 
eucalyptus forest as well, so that its range may be said to be continuous/’ 
(Campbell.) The species is apparently rather rare in the southern part 
of its range. The Mathews collection contains only one specimen from 
Victoria, and two from New South Wales (except for a series from near 
the Queensland border). 

Sericornis magnirostris magnirostris (Gould) 

Acanthiza magnirostra Gotjld, 1838, Synopsis Birds Austr., pt. 4, PI. lx.— 
Sydney. 

Sericomis magnirostris howei Mathews, 1912, Nov. Zool., XVTIT (1911), p. 
355.—Gippsland, Victoria. 

Sericornis magnirostris bunya Mathews, 1920, Bull. Brit. Om. Club, XL, p. 
106.—Bunya Mts., south Queensland. 

Measurements. —Wing, Victoria (type of howei), 55; New South Wales (Syd¬ 
ney district), c? 54, 57; New South Wales (Richmond-Tweed Rivers), & 56, 58, 58, 
9 54, 54; South and central Queensland (Bunya Mts., Gmeemerc), cF 52, 55, 9 49. 

Range. —From Victoria (Western Port and Gippsland) northward 
through New South Wales to central Queensland (Gracemere and Mac- 
Kay). 

It is possible that this race can be still further subdivided along the 
lines suggested by Mathews, but the material examined by me is insuf¬ 
ficient to settle this point. A single specimen from Southern Victoria 
(type of howei) differs as follows from two specimens from Gosford, 
N.S.W. The head is darker and definitely browner; the under parts 
are darker, with the throat deeper buff and the flanks more greenish; 
wings and tail are darker brown. The race, howei Mathews, must be 
recognized, if additional Victoria specimens show the same characters. 
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A series of specimens collected in northern New South Wales, at 
Tweed and Richmond Rivers, is lighter and more grayish on the back. 
Still a little paler underneath are two birds from Gracemere and Mac- 
kay, central Queensland. A single bird from the Bunya Mts. (south 
Queensland) is still paler, less brownish. This specimen shows prac¬ 
tically no trace of brownish on crown, wings and tail, and no buffy 
coloration on throat and under tail-coverts. The back is grayish green. 
This is the type of Sericomis magnirostris bunya Mathews. 

Sericomis magnirostris viridior Mathews 

Sericomis magnirostris viridior Mathews, 1912, Nov. Zool., NVTII (1911), p. 
355.—Atherton Scrub, N. Queensland. 

Sericomis magnirostris keri Mathews, 1920, Bull. Brit. Om. Club, XL, p. 106.— 
Bellender Ker Range. 

Characters. —Similar to magnirostris , but darker and duller; back not pure 
green, but with a slight or strong brownish wash; back not contrasting with the 
brownish crown and upper tail-coverts; under parts more washed with olive-buff, 
flanks olivaceous; under tail-coverts deeper ochraceous; wings and tail more 
brownish. 

Measurements. —Wing, highlands of Bellender Ker district, & 56, 58, 58, 58, 
60, 61, 9 53, 55, 56, 58; lowlands of Cairns district, c? 54, 56, 57, 58, 9 54. 

Range. —Lowlands and highlands of north Queensland. Specimens 
examined from Bellender Ker, Bartle Frere, Atherton Scrub, Tolga, 
Barron River, Kuranda, Johnston River, and Cedar Bay. 

There is considerable variation in this series. Birds from the low¬ 
lands are paler and more grayish than specimens from the hills, thus 
approaching typical magnirostris. Some of these birds are quite pale 
underneath, others distinctly washed with greenish buff. Birds from 
Atherton Scrub and Bellender Ker are suprisingly similar to the type of 
howei (Victoria), but differ by the brownish, not green, back. The type of 
keri , although belonging to this species, is a very unusual specimen. It 
is very dark on the under parts, forehead and lores, and measures larger 
than other birds from the same locality (wing 61, tail 48). 

This species does not occur on Cape York. 

Sericomis nouhuysi 

Under this name I combine a number of high mountain forms, 
which had been called arfakianus for a long period, until I showed in 
1930 (Ornith. Monatsber., XXXVIII, p. 177) that the name Sericomis 
arfakianus was preoccupied by the name Gerygone (= Sericomis) 
arfakiana . At the same time (1930, Nov. Zool., XXXVI, pp. 82-83) 
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Dr. Hartert proposed to include these birds with the Australian species 
Sericomis magnirostris, a proposal which has been accepted by myself 
and other recent workers. A renewed study of the situation has, how¬ 
ever, led me to the conclusion that it is far better to keep the Australian 
and the New Guinea birds specifically separate, and to employ as the 
specific nam e of the New Guinea birds the oldest available name, which 
is nouhuysi van Oort. I have several reasons for this grouping. The 
Australian birds {magnirostris) and the New Guinea birds ( nouhuysi) 
form two rather uniform groups. Their reputed similarity is mainly 
caused by the absence of any distinctive feature in the coloration of either 
group of these plain looking olivaceous birds. Furthermore there seems 
to be no advantage in uniting two widely separated groups in a genus 
which has so many similar species, as has the genus Sericomis in New 
Guinea. There is also an ecological difference between magnirostris, 
which lives in the comparatively drier subtropical forest of Australia 
(near sea level), and nouhuysi , which is restricted to the wettest high 
mountain forest and reaches its optimum occurrence above 2000 meters. 

Sericomis nouhuysi cantans Mayr 

Sericomis magnirostris cantans Mayr, 1930, Omith. Monatsber., XXXVIII, p. 
177.—New name for 

Sericomis arfakiana Salvadori, 1876, Ann. Mus. Civ. Genoa, VII, p. 962.— 
Arfak Mountains. Preoccupied by Gerygone (= Sencomis) arfakiana Salvadori, 
ibid., p. 960. 

The essential characters of this form can be most clearly described by a compari¬ 
son of this form with those other forms of the genus that are most similar to it. 

Similar to S. nouhuysi oorti, but much paler underneath with very little greenish- 
olivaceous wash; the rufous wash of the throat extending farther down on the 
breast; upper parts, including wing and tail, more rufous brown; upper wing-coverts 
with definite buffy-gray tips; of very much smaller size; bill narrower. Differs 
from nouhuysi by the lack of the conspicuous rufous wash of the entire under parts. 

Similar to Sericomis beccarii imitator , but throat and breast washed with rufous, 
contrasting with the grayish-buff abdomen; under tail-coverts rufous; forehead, 
lores and feathers around the eye strongly washed with rufous; tail and crown almost 
always conspicuously washed with rufous; upper wing-coverts only slightly darker 
than the rest of the wing; light tips on alula, greater and medium upper wing-coverts 
narrower and buffy gray, not white; bill usually blackish; feet darker, more brown¬ 
ish, less pink. 

Wing, & 61.5, 62, 63, 9 57, 59, 61, 63; tail, c? 43, 44, 46, 9 41, 41, 43.5, 46, 
47; culmen, & —, 9 15.5, 15.5, 16, 16; tarsus, 21, 21, 9 20.5, 21, 21.5, 22. 

Range. —Arfak Mountains above 1600 m., rarely down to 1200 m. 

The status of this form in relation to Sericomis beccarii imitator has 
been discussed on p. 13. 
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Sericornis nouhuysi nouhuysi van Oort 

Sericomis arfakiana nouhuysi van Oort, 1909, Nova Guinea, IX (Zool.), p. 90.— 
Hellwig Mountains, Oranjo Range. 

Entire upper parts rufous brown, more rufous on the rump and with an olivaceous 
wash on nape and upper back; wings and tail brown, upper wing-coverts and alula 
dark brown, obscurely edged and tipped with bully rufous; forehead, lores, chin 
and surroundings of eyes much paler, rufous buff; breast and abdomen pale brown, 
with a grayish-olive wash; crissum, thighs and under tail-coverts washed with rufous. 
Iris dark brown, bill black, feet dark brown. 

Mt. Goliath: wing, d 62-67 (64.5), 9 60-63 (61.6); tail, d 44-45, 9 40-45; 
culmen, 16; tarsus, 22-23. 

Weyland Mts.: wing, d 64-68 (66.8), 9 63-65 (63.7); tail, d 44-47 (45.7), 
9 43-44; culmen, 16; tarsus, 22-23. 

Range. —Weyland Mts., Nassau and Oranje Ranges. 

Sericomis nouhuysi stresemanni Mayr 

Sericomis magnirostris stresemanni Math, 1930, Omith. Monatsber., XXXVIII, 
p. 177.—New name for 

Sericomis arfakiana rufescens Stresemann, 1921, Anzeiger Omith. Ges. Bayern, 
I, No. 5, p. 33.—Schraderberg, Sepik Mts. Preoccupied by Gerygonel (= Sericomis) 
rufescens Salvadori, 1876, Ann. Mus. Civ. Genova, VII, p. 981.—Hatam, ArfakMts. 

Diagnosis. —Intermediate between nouhuysi and oorti. Under parts rather 
similar to oorti , but back, throat and sides of head distinctly more rufous brown. 

Range. —Only known from the type locality (Schraderberg, 2000 
meters). 


Sericomis (nouhuysi?) pontifex Stresemann 

Sericomis arfakiana pontifex Stresemann, 1921, Anzeiger Omith. Ges. Bayern, 
I, No. 5, p. 34.—Lordberg, Sepik Mts. 

Similar to S. n. stresemanni , but back less rufous brown, more olivaceous; under 
parts paler. 

Range. —Lordberg (1000 m.) and Hunsteinspitze (1500 m.), middle 
Sepik. 

This form is, as its name indicates, rather intermediate between 
several others and combines in some respects the characters of Seri¬ 
comis beccarii virgatus and Sericomis nouhuysi stresemanni . Its alti¬ 
tudinal distribution is from 1000 to 1500 meters, which is more or less 
that of the beccam-group with which it also agrees in the light-colored 
bill. The general coloration, however, tends to be more brownish than 
that of the members of the beccarii- group, and the upper wing-coverts 
never show clearly defined white tips. Either there are no tips at all, 
or they are indistinct greenish-gray. The seven specimens in the Berlin 
Museum are very variable and it seems the best for the time being to 
consider them a subspecies of 'nouhuysi . 
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Sericomis nouhuysi oorti Rothschild and Hartert 

Sericomis arfakiana oorti Rothschild and Hartert, 1913, Nov. Zool., XX, p. 
503.—Bihagi, head of Mambare River. 

Sericomis arfakiana keysseri Stresemann, 1925, Oinith. Monatsber., XXXIII, 
p. 59.—Rawlinson Mts. (Huon Peninsula) [type examined]. 

Upper parts brownish olivaceous, more brownish on the crown, more olive on 
the back; wings and tail brownish, upper wing-coverts without distinct light tips; 
forehead, lores, chin and area surrounding the eyes pale rufous buff; rest of under 
parts pale yellowish olivaceous; thighs and under tail-covcrts washed with rufous 
brown. 

Wing, 62-70 (65.1), 9 59-65 (62.2); tail, cf 43-50 (46.0), 9 42-48 (44.3). 

Range. —Mountains of the Huon Peninsula and mountains of 
southeast New Guinea, up to 2800 meters. 

Series from different parts of the range of this form are not always 
exactly alike, but there are no conspicuous differences between birds from 
the south coast of southeast New Guinea, those from the north coast 
and those from the Huon Peninsula. 

Sericomis nouhuysi monticolus Mayr and Rand 

Sericomis nouhuysi monticola Mayr and Rand, 1936, Mitt. Zool. Mus. Berlin, 
XXI, p. 246.—Mt. Albert Edward, southwest slope, at 3680 meters. 

Differs from oorti by larger size, paler and more grayish under parts and the 
duller upper parts. 

Wing, & 65-72 (68.9), 9 64-67 (65.3); tail, S' 49-55 (51.6), 9 50. 

Range. —High mountains of southeast New Guinea, known from 
Mt. Albert Edward and from the mountains of Kotoi district, 11,000 
feet (not quite typical) (Rothschild collection, Anthony coll.). 

For further details see the original description. This interesting 
mountain race is apparently restricted to the mountain tops, and thus 
to small “islands” in the wide range of oorti. 

Sericomis perspicillatus 

A well-defined species of the mid-mountain forest of New Guinea 
which finds optimum conditions between 1600 and 2000 meters. There 
are no subspecies, unless rufescens (Salvadori) (= Sericomis perspicil¬ 
latus good & soni Hartert) is included in this species. 

Sericomis perspicillatus Salvadori 

Sericomis perspiciUata Salvadori, 1896, Ann. Mus. Civ. Gonova, XXXVI, p. 
99.—Moroka district, southeast New Guinea. 

A conspicuous yellowish-ochre eye-ring and a black subterminal bar on the inner 
webs of all but the central pair of tail-feathers characterize this species. Upper parts 
olivaceous green, more grayish on crown and hind neck, more brownish olivaceous 
on lower back and rump; sides of head strongly contrasting with the crown, buffy 
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ochraceous, sometimes with a slight olivaceous wash on the ear-coverts; under parts 
buffy or pale ochraceous, washed with olivaceous on the sides of the breast and 
flanks; edges of wing-feathers olivaceous, paler on the outer primaries; tail olivaceous 
or brownish, all tail-feathers, except the central pair, with a black subtcrminal bar on 
the inner web. 

Wing, cf 54-58, 9 50-56; tail, d* 39-44, 9 37-41; tarsus, 19-20 mm. 

Range. —Mts. of southeast New Guinea, Saruwaged Mts., Sepik 
Mts., Oranje Range, Nassau Range and Weyland Mts. 

There is a slight amount of geographical variation in New Guinea. 
Birds from the Weyland Mts. have the sides of the head paler, more 
ochraceous, less rufous, and the tail-band very broad and conspicuous, 
as much so as in papuensis. There is, however, considerable variation 
in regard to these two characters even in typical perspicillatus from 
southeast New Guinea and it seems best not to separate the Weyland 
birds as a subspecies. 


Sericomis rufescens 

Taxonomically this is one of the most troublesome members of the 
genus. It was originally described by Salvadori in 1875 as Gerygone ? 
rufescens , on the basis of two males from Hatam, Arfak Mountains. 
Nothing more was heard of the species, until in 1928 I collected a series 
of about a dozen above Ditschi and at Dohunsehik, Arfak Mountains. 
These birds I identified in the field as ? Sericomis perspicillatus, but I 
suspected then that they were the same as Gerygone ? rufescens Sal¬ 
vadori (see Ornith. Monatsber., XXXVIII, p. 176). Subsequently Dr. 
Hartert described the birds collected by me as Sericomis perspidllata 
goodsoni . Then I showed that Sericomis burgersi was related to rufes¬ 
cens, and I considered the two even conspecific at that time. I had no 
opportunity at that time to compare directly the types of Gerygone ? 
rufescens Salvadori and Sericomis perspidllata goodsoni Hartert. This 
I was able to do in 1934, owing to the kindness of the authorities of the 
Genova Museum, and found that both names referred to the same bird. 

In the meantime Mayr and Rand (MS.) have shown that Sericomis 
burgersi, meeki and papuensis all belong to one species and the question 
has arisen as to whether rufescens of the Arfak Mts. in western New 
Guinea should be considered the geographical representative of per¬ 
spicillatus of eastern New Guinea, as suggested by Hartert, or of papuen- 
sis, as proposed by myself. 

If we compare rufescens with papuensis and perspidllatus we find 
that it agrees in some characters with the former and in others with the 
latter, while in still other characters it is intermediate. It agrees with 
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j papuensis in the general coloration of the upper parts, having both nape 
and back brownish olive, and lacking the contrast between the grayish- 
green crown and nape and the olive back of perspicillatus . It also 
agrees with papuensis in the broad and conspicuous black subterminal 
bar on the tail. In regard to the coloration of the crown and forehead, 
rufescens shows an intermediate condition. S. papuensis has (usually) 
a buffy forehead with blackish tips or edges on all the feathers of the 
anterior part of the crown, the feathers appearing scaly. In S. per - 
spitillaLus the green of the crown reaches right up to the bill, the feathers 
showing no blackish edges. In regard to the coloration of the sides of the 
face and the eye-ring, rufescens is also intermediate. S. perspicillatus 
has a light face which contrasts sharply with the crown, while in rufes¬ 
cens there is less contrast, and in papuensis there is a gradual blending 
between sides of face and crown; the eye-ring of perspicillatus is con¬ 
spicuously tawny or yellowish ochre, in rufescens it is pale ochre, some¬ 
times mottled with dusky brown, while in papuensis it is dull brown, 
more or less mottled with blackish, particularly in the anterior part. 
There are apparently no conspicuous differences in regard to the wing 
between all three species. The following are the characters in which 
rufescens agrees with perspicillatus: first, size; rufescens is a small bird, 
even smaller than perspicillatus , while papuensis is a large, robust bird. 
The bills of rufescens and perspicillatus are fairly broad at the base and 
then become very slender near the tip, while papuensis has a more typical 
Sericomis bill. The ear-coverts have blackish bases in papuensis 
but lack them in the other two species. S. papuensis rarely occurs below 
2000 m. and is apparently most common between 2500 m. and 3000 m., 
while the ranges of rufescens and perspicillatus are from about 1500 to 
2400 meters. 

It seems impossible at the present time to determine whether 
rufescens is a geographical representative of papuensis or of perspicillatus. 
I therefore propose to treat it as a separate species. Every species of the 
genus Sericomis , that I have had an opportunity of observing in the 
field, had its own peculiar song, and probably it will bo decided finally 
by a field ornithologist whether rufescens is more closely related to 
papuensis or to perspicillatus . 

Sericornis rufescens (Salvadori) 

Qerygone ? rufescens Salvadori, 1876, Ann. Mus. Civ. Genova, VII (1875), p. 
961.—Hatam, Arfak Mts. [type examined]. 

Sericomis perspidUata goodsoni Hartbrt, 1930, Nov. Zool., XXXVI, p. 84.— 
Mt. Lehuma, Arfak Mts. [type examined]. 
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Upper parts brownish olivaceous, warmer on lower back and rump; sides of face 
and eye-ring buff with a brownish tinge, ear-coverts darker; lores and foremost part 
of forehead lighter than crown, more buffy; under parts pale ochraceous, lighter, al¬ 
most whitish, on the belly; edges of wing-feathers and wing-coverts slightly more 
greenish than the back, edges of outer primaries paler; tail olivaceous brown, black 
sub terminal bar well pronounced on all but the central pair of tail-feathers; the two 
or three outermost pairs of tail-feathers sometimes with broad fulvous tips. 

Wing, 6 & 54-56 (54.5), 5 9 50-52 (51.0); tail, 6 cf 38-40 (39.4), 4 $ 37-39 
(37.8); culmen, 13-14; tarsus, 18-19; weight, 7.5-9.5 gr. 

Range. —Arfak Mountains (1500 m. to 1800 m.). 

Sericomis papuensis (De Vis) 

The status and the variation of this species have been discussed in 
detail by Mayr and Rand 1 in the report on the birds of the Archbold- 
Rand New Guinea Expedition of 1933. This is a robust species with 
a strong bill and a long and broad tail. The feathers on the head ap¬ 
pear scaly and the black bar across the tail is always well developed. 

Sericomis papuensis papuensis (De Vis) 

Acanthiza 'papuensis Db Vis, 1894, Ann. Rep. Brit. New Guinea, (1893-1894), 
p. 102.—Mt. Manaeao, southeast New Guinea. 

Gerygone brunnea Db Vis, 1897, Ibis, p. 378.—Southeastern New Guinea. 

For a detailed discussion of the extremely variable plumage see Mayr and Rand. 1 
Young birds are usually very greenish. 

Wing, 15 57-61 (58.5); 4 cf imm. 55-56; 14 9 ad. 53-58 (55.0); 5 9 imm. 

55-56. 

Range. —High mountains of southeast New Guinea from 2000 m. 
to 3680 m. 


Sericomis papuensis meekt Rothschild and Hartert 

Sericomis meehi Rothschild and Hartbrt, 1913, Nov. Zool., XX p. 503.— 
Mt. Goliath, Oranje Range. 

Very similar to the most greenish specimens of S. p. papuensis, but throat with 
a deeper and more distinct rufous wash; lower belly and under tail-coverts deeper 
olivaceous; upper parts similar, but forehead greenish, not buffy or whitish; bill 
shorter. 

Two females: wings, 54, 56; tail, 38, 39; culmen, 13.5, 14; tarsus, 20.5, 20.5. 

Range. —Oranje Range, Snow Mts. 

Considering the extreme variability of papuensis it might be con¬ 
sidered unwise to recognize a race founded on such slight characters as 
those of meehi; the two typical specimens of meehi , however, cannot be 
matched by any of the 50 specimens of papuensis in the Amer. Mus. of 

i Mayr, E., and Rand, A. L., 1936, BulL Amer. Mua. Nat. Hist., LXXIII, Art. I, pp. 120-126- 
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Nat. Hist. More material of meeki will have to be examined to deter¬ 
mine the validity of this subspecies. 

Sericornis papuensis biirgersi Stresemann 

Sericornis biirgersi Stresemann, 1921, Anzeiger Ornith. Gcs. Bayern, I, 5, p. 
34.—Sehraderberg, Sepik Mountains. 

Similar to S. p. papuensis, but averaging much browner on crown, back and 
wings; lores, cheeks, ear-coverts and sides of head deep rufous brown, not greenish 
or ochraceous; wash of under parts more brownish, less greenish than in papuensis; 
tail very rufous brown. 

Four males: wing, 59.5, 59.5, 60.5, 61; tail, 41, 42, 42, 44; culmen, 13, 13.5; 
tarsus, 20-21. 

Range. —Sepik Mountains (Sehraderberg, 2000 m.) and Weyland 
Mountains (2400 m.). 

The type of this race is a rather greenish specimen and agrees fairly 
well with some specimens of papuensis, except for the brownish sides of 
the head; the three paratypes are, however, more brownish than any of 
the southeast New Guinea specimens. 

Birds from the Weyland mountains are not as dark and brownish 
as typical Sepik Mountain specimens, but are better referred io this 
race than to papuensis . 


Sericornis arfakianus 

A small, greenish species, with light under parts. The tail with an 
inconspicuous dark subterminal bar. Lives in the hill forest between 
800 m. and 1600 m. 

Sericornis arfakianus arfakianus (Salvadori) 

Gerygone ? Arfahiana Salvadori, 1876, Ann. Mus. Civ. Genova, VII, p. 960.— 
Arfak Mts. 

Upper parts grayish green, more olivaceous on lower back and rump; wings 
greenish, outer edges of primaries with a brownish tinge; tail brownish olive, with a 
rather obscure dark sub terminal bar; lores and sides of head grayish green; under- 
parts yellowish white without any streaks, but with a slight greenish wash, which is 
more grayish on the breast and more olivaceous on the flanks. 

Wing, & 53-56, 9 49-51; tail, & 38-41, 9 35-38; tarsus, 18-20. 

Range. —Arfak Mts., Wandammen Mts. (Mt. Wondiwoi) and 
Cyclop Mts. 

Females are similar to the males, but smaller and paler underneath. 

Birds from the above-mentioned three mountain ranges do not form 
a uniform population. Birds from the Wondiwoi Mt. have a buffy wash 
underneath and are above much more brownish olive, while birds from 
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the Cyclops Mts. are somewhat intermediate. The differences do not 
seem important enough to warrant the recognition of subspecies. 

Sericomis arfakiamis olivaceus Salvadori 

Sericomis olivacea Salvadori, 1896, Ann. Mus. Civ. Genova, XXXVT, p. 100.— 
Moroka, southeast New Guinea. 

Sericomis pusilla Rothschild and Hartert, 1903, Nov. Zool., X, p. 228.— 
Mt. Gayata, southeast New Guinea [type examined]. 

Similar to arfakianu8 y but under parts, particularly in the males, with grayish- 
olive streaks; lores and sides of face darker grayish olive; upper parts more oliva¬ 
ceous and tail brown; subterminal bar on tail more conspicuous. 

Wing, cf 52-55, 9 49-52; tail, cf 40-41, 9 38-39.5; culmen, 14; tarsus, 18-20. 

Range. —Mts. of southeast New Guinea, Saruwaged Mts., Sepik 
Mts. and Weyland Mts. 

Birds from the Weyland Mts. have the streaking of the under parts 
not very pronounced, but otherwise agree well with southeast New 
Guinea birds. 
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NOTES ON THE TAXONOMY AND OSTEOLOGY OF TWO 
SPECIES OF MESOPLODON 

(M. EUROPAEUS GERVAIS, M. MIRUS TRUE) 

By H. C. Raven 

During the winter of 1933-1934 two specimens representing two 
species of rare beaked whales were cast up on Rockaway Beach on the 
south shore of Long Island, approximately twenty miles from New York 
City. Through the kindness of the Rockaway Police and other officials 
the American Museum was notified in each case and the specimens 
were guarded until they could be sent for. The taxonomy and osteology 
of these specimens will be treated in the present paper. Parts of the 
soft anatomy will be described in a later number of Novitates. 

Now that the skeletons of the two animals have been prepared it is 
possible to identify them with a fair degree of certainty. The first is 
referable to Mesoplodon europaeus (Gervais) and the second to Meso- 
plodon mirus True. 


Mesoplodon europaeus (Gervais) 

Dioplodon europaeus Gervais, 1845; Van Beneden and Gervais, 1880. 

Dioplodon Gervaisi Deslongchamps , Eug., 1866. 

Neoziphius europaeus Gray, 1871. 

Mesoplodon europaeus Flower, William Henry, 1878; True, 1910 (part). 

The type and for a long time the only known example of this species 
of beaked whale was one found about 1840 (Flower) floating on the 
surface of the sea at the entrance of the English Channel. It was dis¬ 
covered by the captain of a French merchant ship, who saw gulls feeding 
on the carcass. He had the head cut off and towed it into port. Later 
the skull was described and figured by Gervais and eventually deposited 
in the Museum at Caen in France, but some later authors doubted the 
validity of the species. However, on March 28, 1889, a young male 
beaked whale twelve and a half feet long was caught at Atlantic City, 
New Jersey, which proved to be of the same species. The skeleton, a 
cast, and photographs of this specimen were secured for the United States 
National Museum and it was later described in detail by True. 

The third recorded specimen of this rare species is the one about to 
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be described, which was stranded on Rockaway Beach, Long Island, on 
December 22,1933. Mr. G. G. Goodwin of the Department of Mammals 
in The American Museum of Natural History, with assistants from the 
Department of Preparation, reached the site of the stranded whale 
shortly before dark on the day it came ashore. He was able to get photo¬ 
graphs of the animal by the fading light, in which some of its external 
characters are recorded Mr. Goodwin has kindly allowed me to use 
the photographs and the measurements he made of the a n imal in the 
flesh and it is partly from these records that the following description is 


A 



Fig 1. Mesoplodon europaeus Geivais, stianded on Rockaway Beach, Long 
Island, Decembei 22, 1933 AMNH No. 90051 Photograph by Mr (J G. 
Goodwin. 


taken. The photographs show the general form of the animal and also 
the pattern of the markings on the ventral surface and the genital and 
mamm ary grooves. The latter show conclusively that it was a female. 

The skeleton was roughed out on the beach and transported dir ectly 
to the Museum, where a plaster cast of part of the head was made. 
Before the skull was cleaned I was able to remove the suprarostral 
tissues for a study of the nasal structures, including the spermaceti 
organ. 


1937] TAXONOMY AND OSTEOLOGY OF MESOPLODON 3 
EXTERNAL FEATURES 

Color. —The general color of the animal was slaty black above, 
becoming somewhat lighter on the sides and below. The position of the 
navel was marked by a light grayish spot and light grayish areas extended 
irregularly along the sides and along the under surface to the fore part 
of the throat. A pure white area, irregular in shape and about ten 
inches in diameter, enclosed the genital and mammary grooves. 

True (i loc . dt, p. 22) makes the following statement concerning the 
color of the Atlantic City specimen: “The natural color of the specimen 
had largely disappeared before I examined it, but Captain Gaskell and 
others who saw it while still fresh agreed that it was very dark slate- 
gray on the back, lighter on the sides, and whitish on the belly. I 
observed that a broad area between the pectoral fins was slate-gray, 
and contrasted with the white of the throat and belly. The whitish color 
ended somewhat abruptly and irregularly at the anus, and the flukes, as 
well as the pectoral and dorsal fins, were probably very dark slate-gray, 
or blackish, when fresh.” 

It is thus evident that the color of the two specimens was very 
much alike but there was considerable variation in the irregular markings 
of the ventral surface and sides. 

Form. —The appearance of the animal (Figure 1) was slender and 
fusiform, agreeing very closely with the photographs of the Atlantic 
City specimen mentioned above. The head behind the mouth was 
nearly circular in coronal section. From that point forward it tapered 
to the snout, first convexly, then concavely. This contour was more 
pronounced along the mid-dorsal line than elsewhere. The lower jaw 
protruded slightly beyond the tip of the upper jaw. The eyes were 
situated on slight eminences and a few inches behind them were the ex¬ 
tremely small openings of the external auditory meati, situated in very 
slight depressions. The gular grooves were not noticed by the men who 
secured the specimen and the skin of the throat had been removed before 
I saw it. 

There was a very slight constriction to indicate the presence of the 
neck. The thickest part of the body was considerably behind the ex¬ 
tremity of the flippers as they lay in their normal position against the 
sides of the body. The tail was decidedly compressed, so that proximal 
to the flukes its depth dorsoventrally was much greater than its thick¬ 
ness from side to side. On the ventral side of the tail a keel, beginning 
at a point about midway between the anus and the base of the flukes, 
extended almost to the distal border of the flukes Along the dorsal 
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surface of the tail a corresponding keel extended from the dorsal fin to 
appr oxima tely the same position on the dorsal surface of the flukes. 

The flukes were very wide, being equivalent to 3/10 the total length 
of the anima l. There was a faint indication of a notch between the 
two halves of the flukes, though their posterior margin was convex 
medially and concave near the extremities. The concavity of the poste¬ 
rior marg in of the flukes, laterally, was more pronounced than in the 
specimen figured by True (PI. xu, figs. 1, 2). 

The flippers were very small. The radial border was rather thick 
and rounded, whereas the opposite border was quite thin. 

The photographs do not show the dorsal fin. It was said to have 
been small and set far back, about over the vent. 

The following measurements were taken by Mr. G. G. Goodwin of 
the animal in the flesh: 


Greatest length 

4670 mm. 

Blow-hole to end of snout 

570 

Eye to end of snout 

580 

Width of blow-hole 

88 

Length of flipper 

355 

Greatest width of flipper 

125 

Width at base of flipper 

102 


SKELETON 

Skull. —As the type specimen of this species is represented only by 
the skull and mandible, the most important characters for identification 
are of these parts. 

The diagnostic characters of M. europaeus are readily seen in the 
figures, thus a detailed description of the material is considered un¬ 
necessary. In a comparison of the dorsal aspect of the skulls, the figures 
of the three known specimens of this species show that they agree very 
closely one with the other (Fig. 2 A, B, C), although they represent 
both sexes and three different growth stages. The relative age of each 
may be judged by the extent of coossification of the presphenoid and 
vomer, which in adults comes to occupy the entire mesirostrum. In 
young specimens it is formed by the vomer below and bounded on cither 
side above by the medial borders of the premaxillaries (Fig. 3). In the 
type specimen (Fig. 2 C) the entire mesirostral groove is filled with bone. 
In the United States National Museum specimen from Atlantic City 
(Fig. 2 A) no ossification shows, while in the Rockaway Beach specimen 
(Eg. 2B) the posterior half of the distance from the narial openings to 
the tip of the rostrum is filled with bone. 



)wmer 



Fig. 2. Dorsal view of the skulls of three specimens of Mesoplodon europaeus , showing specific resemblances in 
morphology and three different stages m the ossification of the mesnostrum, due to age. A, youngest specimen, 
after Tiue; B, A.M.N.H. specimen from Rockaway Beach; C, type specimen, after Biasil. 
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Flower used the lateral basirostral groove as an important character 
in separating the various species of Mesoplodon into two groups. This 
lateral basirostral groove of Flower is synonymous and homologous with 
the maxillary alveolar groove of less specialized mammals. The species 
of Mesoplodon having this groove frequently retain a number of small 
peg-like upper teeth (see figure of M. grayi Hale, Herbert M.), It is 
also analogous to the alveolar groove in the mandible. Flower described 
it as a groove at the base of the rostrum, commencing posteriorly in a 
blind pit below the tubercle of the maxillary, situated in front of the 
antorbitai notch and bounded above and below by sharply defined 
prominent ridges, both formed by the maxillary. This groove is deeper 
in M. grayi than in any other species but is also readily seen in photo¬ 
graphs of the skulls in side view of M. layardi and M. densirostris , and is 
entirely absent in other species, including europaeus . 



Fig. 3. A tracing of a coronal section tlirougli the 
rostrum of Mesoplodon europaeuSj showing tbc vomer ex¬ 
panding dorsally, partly filling the mesirostral groove. 
At a younger stage the dorsal surface of the vomer was 
concave at this point, whereas in old individuals it fills 
the mesirostrum even with the premaxillary. 


The relative position of the maxillary to the premaxillary foramen 
is apparently a constant character in a given species. The conspicuous 
maxillary foramen which affords an exit for the principal branch of the 
nervus infraorbitalis is situated close to the lateral border of the pre¬ 
maxillary bone, where the latter is constricted at the base of the rostrum. 
The premaxillary foramen in Mesoplodon is always located at the rostral 
border of the very slight depression that marks the site of the ventral 
spiracular, or premaxillary sac. In some species of Mesoplodon the 
premaxillary foramen is in advance of the adjacent maxillary foramen, 
in other species behind the maxillary foramen. This depends upon the 
size and shape of the sac. In M. europaeus the sac is relatively long, 
consequently the premaxillary foramen is decidedly in advance of the 
maxillary foramen. 
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Table I.—Dimensions of the type and three other known skulls of 
Mesoplodon europaem 


i* 



Total length. 

Tip of rostrum to rostral border of an¬ 
terior nares 

Tip of rostrum to a line joining antero¬ 
lateral processes of maxillaries 
Tip of rostrum to process of maxillaries 
between the pterygoids 
Tip of rostrum to posterior end of ptery¬ 
goids 

Tip of rostrum to most anterior point of 
the palatines 

Height from vertex to ventral point of 
pterygoids 

Width of rostrum at highest point of an¬ 
terior palatine suture 
Depth of rostrum at highest point of 
anterior palatine suture 
Diameter of orifice of posterior nares 
immediately behind pterygoid pro¬ 
cesses 

Greatest diameter of orifice of anterior 
nares 

Greatest breadth of premaxillae proxi- 
mally 

Same, in front of anterior nares 
Greatest width of skull 
Breadth between orbits 
Breadth at antorbital notches 
Breadth between temporal fossae 
Breadth of foramen magnum 
Length of mandibular ramus 
Length of symphysis 
Tip of mandible to anterior border of 
tooth 

Greatest depth of mandible 


765 mm. 

675 mm. 

780 mm. 

775 mm. 

550 


570 

575* 

430 

427 

460 

465* 

480 


475 

450* 


525 

635 

610* 

370 


390 

405* 


256 

300 

290 

120 


105 

105 

77 

40 

64 

70 

93 


85 

100 

55 

42 

53 

55 


142 

158 

151 


104 

106 

100 

370 


363 

365 


287 

330 

320 


182 

201 

195 


208 

236 

217 


34 

43 

45 

665 

565 

657 

600* 

125 

116 

160 

110* 

75 


110 

55* 


101 

111 

110 


i The measurements of the type are taken from Brasil, those of the Atlantic City specimen 
from True. 

* 75 mm. has been added to this measurement as approximately that much of the rostrum is 
missing. 
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In several species of Mesoplodon the antorbital notch is interrupted 
by a protuberance of the maxillary, which projects to a variable degree 
and from which a ridge of more or less prominence extends backward. 
In M. europaeus both the protuberance and the ridge extending back 
from it are conspicuous. 

Table II.—Relative proportions of skull. 

Percentage of width to length of skulls in M. europaeus: 

Specimen Length Width Percentage 

Type 765 mm. 370 mm. 48.3 

Rockaway Beach, L. I. 780 mm. 363 mm. 46.5 

Florida 775 mm. 365 mm. 47.0 

Variation 1.8% 

Percentage of depth to width of rostrum at the highest (most rostral) 
point of the anterior palatine suture: 


Specimen 

Depth 

Width 

Percentage 

Type 

77 mm. 

120 mm. 

64.1 

Rockaway Beach, L. I. 

64 mm. 

105 mm. 

60.9 

Florida 

70 mm. 

Variation 5.7% 

105 mm. 

66.6 

Percentage of length of symphysis to length of mandibular ramus 

Specimen 

Mandible 

Symphysis 

Percentage 

Type 

665 mm. 

125 mm. 

18.7 

Atlantic City 

565 mm. 

116 mm. 

20.5 

Rockaway Beach, L. I. 

657 mm. 

160 mm. 

24.3 


Variation 5.6% 


The mandible (Figs. 4, 5 A) of M. europaeus exhibits characters by 
which it may be distinguished from that of any other member of the genus. 
The symphysis is very short yet well defined and rather deep. The tooth 
which is compressed is entirely opposite the symphysis in young speci¬ 
mens but occupies more space when fully erupted and is not at the tip 
of the mandible. In the type specimen (Fig. 4 C) f which is much older 
than either of the others, the tooth is fully erupted and the alveolus 
about it is much deeper from dorsal to ventral border of the mandible 
than in the younger specimens; in these only the tip of the tooth projects 
above the alveolar border. 

The table showing relative proportions of width to length of skull 
(Table II) shows that in Af. europaem the range of variation in these 
features is surprisingly small. 



Fig 4. Mandibular rami of Mesoplodon europaeus A, lateral, and D, dorsal 
view, redrawn from Tiue, of United States National Museum specimen from Atlantic 
City, New Jersey. B and E, lateral and dorsal views of American Museum of Natu¬ 
ral History specimen from Rockaway Beach, Long Island. <7, lateral view of type, 
redrawn from Brasil. 


9 
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Vertebrae. —The postcranial skeleton agrees closely with that of 
the specimen of M. europaeus from Atlantic City, New Jersey, described 
by True. A comparison of the vertebral formulae of these specimens 
follows: 

Rockaway Beach, N. Y. 9 C.7; Th. 10; L. 11; Ca. 19 = 47 
Atlantic City, N. J. <? C.7; Th. 9; L. 11; Ca. 20 = 47 



Fig. 6. A , sternum of Mesoplodon europaeus; B, that of Mesoplodon mirus. 


True (1910, p. 16) states that an additional pair of ribs probably 
existed originally, which would make the formula: C. 7; Th. 10; L. 10; 
Ca. 20 = 47. 

The first three cervicals are anchylosed together. The spinous 
processes of the caudal vertebrae decrease rapidly in height, as in M. 
mirus (Fig. 15), and the ten terminal caudals are without spinous pro- 
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cesses. Beneath the proximal caudal intervertebral spaces are nine 
chevrons, followed by nine intervertebral spaces without chevrons. 

The first seven pairs of ribs have both head and tubercle. The 



Fig. 7. Lateral aspect of the skeleton of the pectoral limb of A, Mesoplodon 
europaeus, and B, M. minis. 
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remaining three pairs have only a single vertebral attachment. Five 
pairs of ribs were attached to the sternum. 

Sternum. —The sternum (Fig. 6 A), consisting of four stemebrae, is 
very similar to that of the Atlantic City specimen (True, 1910, PI. 
xixi, fig. 2). The chief difference is that in the present specimen the 
lateral margins of the manubrial processes are slightly concave, whereas 
they are convex in the younger animal. Otherwise the outlines are 
very similar and the fenestrae of corresponding size. The form of the 
sternum is, as True pointed out, very like that of M. bidens figured by 
Grieg (1904, p. 32, Fig 12), but in M. europaeus the elements are slightly 
longer in proportion to their width. 

Pectoral Limb. —A comparison of True’s description and figure of 
the scapula of the Atlantic City specimen with those of the Rockaway 
Beach and Florida specimens in The American Museum of Natural 
History shows that a diagnostic character of M. europaeus is the way in 
which the acromion is turned forward and toward the vertebral border 
of the scapula; it has a decided thickening proximally, with a convex 
lower border. The coracoid process is about the same length as the 
acromion but thicker, with the distal extremity expanded and turned 
laterally. The coracoid is directed forward in the same plane as the 
blade of the scapula and forms a right angle with a line drawn from the 
middle of the vertebral border through the center of the glenoid. 

The bones of the limb present the usual compressed form, with very 
little motion possible at the articulations distal to the scapulohumeral 
joint. There are four carpals in the proximal row, of which the pisiform 
is represented by a mere nodule. In the distal row there are three 
bones. The carpals in this specimen thus agree in detail with the figure 
and description of the U. S. National Museum specimen from Atlantic 
City and as to number and general position with those of M, grayi 
figured by Flower (1879, Trans. Zool. Soc., PI. lxxiii, fig. 1). 

A comparison of the carpus of Mesoplodon with that of other odonto- 
cetes, including excellent roentgenograms of a young adult Monodon, 
leads to the belief that in Mesoplodon europaeus the trapezium and first 
metacarpal are represented in the adult by one element, also that the 
trapezoid and magnum are coalesced. 

The cuneiform and unciform are distinct in this species and united 
in M. mints. 

The phalangeal formula is: 12; II 5; III 5; TV 4; V 3. 



Fig. 8. Mesoplodon europaeus, dorsal aspect of skull. 
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Mesoplodon mirus True 

Mesoplodon mirum True, 1913. 

Mesoplodon hectori Anderson, 1901. 

Mesoplodon mirus Harmer, 1919. 

Mesoplodon padficus Longman, 1926. 

The second beaked whale to be secured for the American Museum 
during the winter of 1933-1934 was stranded at Edgemere, Rockaway 
Beach, Long Island, on January 14, 1934. At first it was thought to be 
the same species as the former whale, which was stranded three weeks 
earlier, but when the skull was cleaned it could be positively identified 
as Mesoplodon mirus , or True’s beaked whale. 

The type specimen of this species was taken at Beaufort Harbor, 
North Carolina, on July 26, 1912, and later described and figured by 
Dr. Frederick W. True in the Proceedings of the United States National 
Museum. 

In 1919 Sir Sidney F. Harmer referred two more specimens to this 
species. One of them had been stranded in Galway Bay, Ireland, in 
1899, and described as Mesoplodon hectori by R. J. Anderson in 1901. 
The other was stranded at Liscannor, County Clare, Ireland, on June 
9, 1917. On March 2, 1906, Dr. G. M. Allen and C. E. Brown col¬ 
lected one at Wells Beach, Maine, a male fifteen feet ten inches long, of 
which the skeleton and a cast are preserved in the museum at the 
Boston Society of Natural History. This was later recognized by Dr. 
Allen as belonging to True’s species mirus. 

As shown below, it seems probable that a South Pacific subspecies 
of this form is represented by the type of Mesoplodon padficus Longman. 

EXTERNAL FEATURES 

Color. —Upper parts black, becoming slate-colorcd on the side and 
under parts. Lower sides and under parts with elongate patches of 
light purple that may have been pinkish or whitish in life. Some pure 
white markings about the navel and larger areas of pure white surround¬ 
ing the urogenital and anal apertures. 

The color of the type specimen was given as: “Back, slate black; 
lower sides, yellow purple flecked with black; median line of belly 
somewhat darker; a grayish area in front of vent; fins the color of the 
back.” 

With due allowances for post mortem changes, the present specimen 
shows no significant difference in color from the type. 

Form— Fusiform, slender when viewed ventrolaterally, the angle 
at which the accompanying photograph was taken (Fig. 15); less so in 
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direct lateral view. Body slightly compressed laterally and caudal 
peduncle decidedly so, though somewhat less than in Mesoplodon densiros - 
tris figured by Andrews. 

Laterally there was a very slight constriction to indicate the neck, 
which could not be seen from the side. 

The flippers were low on the sides of the body and pressed into slight 
depressions in the sides, which may have been purely a post mortem 
condition; they were not sharply pointed. The ventral or radial border 
was thickened and nearly straight; the opposite border tapered to a thin 
edge and was rounded distally. 

The dorsal fin (Fig. 14) was placed far back, corresponding to that 
of the type. 

The flukes were broad both caudorostrally and laterally, their 
posterior margin concave laterally and evenly convex medially; without 
a conspicuous notch. 

The dorsal and ventral caudal keels extended about halfway to the 
extremity of the flukes in the midline. 

Table III.—External measurements of M. mirus 


Adult 9 A.M.N.H. No. 90053 


Total length (between uprights) 

16' 

= 

4870 mm. 

Total length (over curves) 

16'8' 

— 

5080 mm. 

Tip of rostrum to rostral border of dorsal fin 

9' 10' 

as 

3000 mm, 

Length (caudorostrally) of dorsal fin 

11' 

- 

280 mm. 

Dorsal fin to tip of flukes 

5' 5' 

= 

1650 mm. 

Tip of rostrum to eye 

2' IV/ 

= 

645 mm. 

Tip of rostrum to proximal border of flipper 

3' 8V/ 

= 

1135 mm. 

Greatest circumference 

8' 8' 

= 

2640 mm. 

Circumference at vent 

8' 6' 

- 

2590 mm. 


SKELETON 

Skull. —(Figs. 9, 11, 13) True gives the following diagnostic skull 
characters for the type of M. mirus: “Teeth at the extremity of the 
mandible, small, entirely concealed by the integument (in the adult 
female). Mandibular symphysis one-fourth the length of the mandible. 
No basirostral groove. External free border of the lachrymal bone one- 
half the length of the orbit; its anterior end curved upward and appear¬ 
ing on the superior surface of the skull where it joins the antero-extemal 
angle of the frontal plate of the maxilla. Maxillary prominences short 
and directed obliquely outward anteriorly, the extremity close to the 
maxillary notch. Maxillary foramina behind the premaxillary foramina. 
Frontal plates of maxillae approximately one-half as broad as long.” 






Fig 12 Mesoplodon europaeus, right side of skull with mandible attached 

20 
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All these diagnostic characters are well shown in the present specimen 
and can be clearly seen in the figures. It must be noted that there is a 
distinction between the maxillary prominences and the maxillary ridges. 

The maxillary prominences are short and directed obliquely outward 
but the maxilla ry ridges, which are continuous anteriorly with the lateral 
border of the pro min ences, begin near the lateral border of the maxillary 
flanges behind and above the postorbital process of the frontal and extend 
forward and inward, terminating as the medial border of the maxillary 
notch (Fig. 9). 

The mesirostral groove is, in the young of M. europaeus and mirus , 
a trough formed ventrally by the elongated vomer, which is concave 
dorsally throughout its length and laterally covered by the rostral por- 



Fig. 14. Outline of doisal fin of Meso¬ 
plodon mirus traced fiom a photograph 


tion of the premaxillae. With increasing age the presphenoid ossifies, 
filling the proximal part of the groove; then the vomer begins filling 
in the mesirostral groove with osseous tissue until in very old individuals 
the groove is completely eliminated. Three stages in this process are 
shown in figure 2, while figure 3 shows a coronal section through the 
right half of the rostrum of a young adult specimen of M. europaeus , in 
which the vomer has already changed from concave to convex and partly 
filled the mesirostral groove. 

A section of the rostrum was cut in order to ascertain the relations 
of the bony elements. True (p. 654) states: “The mesirostral bone 
occupies the proximal two-thirds of the vomerine trough. It is depressed 
below the upper surface of the premaxillae and divided unsymmctrically 
into two flat portions, the surfaces of which are inclined toward each 
other.” The section showed that the mesirostral groove becomes filled 
only with bone by the expansion of the vomer itself and that there is 
at least in these forms, no independent mesirostral bone. 

In 1926 Mr. Heber A. Longman described and figured Mesoplodon 
pacificus from the Queensland coast of Australia, based upon “an un¬ 
usually large skull and mandible of a Beaked Whale found at Mackay 
in 1882.” After studying Longman's excellent description and figures 
and comparing them with those of specimens of Mesoplodon mirus , it 
seems to me that M , pacificus should not be considered a distinct species. 



1937] TAXONOMY AND OSTEOLOGY OF MESOPLODON 23 


Longman says: “The chief characters of the new species [Mesoplodon 
pacificus] are as follows: (1) A single pair of apical mandibular teeth; 
(2) symphysis more than one-fourth of the mandibular length; (3) no 
basirostral groove; (4) rostrum very elongated, shallow, margined with 
a prominent flange; (5) maxillary ridges prominent and not diverging 
outwards; (6) maxillary foramina much enlarged; (7) no inner notches 
present in antorbital region; (8) lachrymal very strongly developed 
and forming the chief lateral constituent of the antorbital tubercle; 
(9) region of vertex contracted toward the occipital elements, which 
are almost vertical; (10) transverse diameter behind premaxillae much 
exceeding antero-posterior length of vertex; (11) nasals confined to 
anterior moity of vertex.” 

Of the eleven characters given in the paragraph cited from Longman, 
most of them are also characteristic of Mesoplodon mirus , as can be seen 
from a comparison of the published accounts and the specimen figured 
herein. Again referring to these characters: 

(1) The apical mandibular teeth are common to all specimens of mirus. 

(2) “Symphysis more than one-fourth the mandibular length.” In the type of 
M. ?nirus the symphysis is 28.8 per cent of the length of the mandible; in the Lis- 
cannor 1917 specimen, 28.5 per cent, in the Edgemere, L. I, specimen, 30.4 per cent, 
and in the Queensland specimen of pacificus, 28.1 per cent; thus they all fall within 
very narrow limits and in all the symphysis is slightly more than one-fourth the man¬ 
dibular length. 

(3) “No basirostral groove.” This, which is homologous with the caudal portion 
of the maxillary alveolar groove, is also lacking in all specimens of mirus and several 
other species. This lack of the proximal part of the alveolar groove may well be a 
specialization away from the more primitive condition of M. grayi , in which the 
groove is well developed and numerous peg-like teeth that were developed in it 
are to be found. 

(4) “Eostrum very elongated, shallow and margined, with a prominent flange.” 
Measurements show approximately the same percentages of depth to width of the 
rostrum in mirus. 

(5) “Maxillary ridges prominent and not diverging outwards.” M. mirus is the 
same, though most of the photographs of specimens (due to direct lighting) fail to 
show this character (see Fig. 9 herein). 

(6) “Maxillary foramina much enlarged.” Some specimens of mirus have approxi¬ 
mately as large foramina (see Fig. 9). 

(7) “No inner notches present in antorbital region.” This is possibly an age char¬ 
acter, judging by a comparison of figures of the type, the specimen figured by Har- 
mer, 1924, PI. i, and Longman, 1926, PI. xun, fig. 1. It appears that the inner notch 
is eliminated with advancing age. 

(8) “Lachry mal very strongly developed and forming the chief lateral constituent 
of the antorbital tubercle.” Though the lachrymal forms the apex of the antorbital 



24 


AMERICAN MUSEUM NOVITATES 


[No. 905 


tubercle in our specimen, which appears to agree with the type and the specimen fig¬ 
ured by Harmer, 1924, it differs markedly from that of pad ficus. 

(9) “Region of vertex contracted toward the occipital elements, which are almost 
vertical.” 

(10) “Transverse diameter behind premaxillae much exceeding anteroposterior 
length of vertex.” 

(11) “Nasals confined to anterior moiety of vertex.” 


Table IV. — Dimensions of skulls of specimens of M. mints and M. 

minis pacificus. 

Liscan- 


M. 


nor 

Galway 

mints 

Type 90053 

c? 

? 9 

pacificus f 

9 9 

Brit. 

Galway 

Q’nsl’d 

U.S.N.M. A.M.N.H. 

Mus. 

Mus. 

Mus. 


1. —Total length 

2. —Height, vertex to inf. bor¬ 

810 

820 

814 

762 est. 

1186 

der of pterygoids 

301 

307 

315 

273 

455 

3.—Width at center of orbits 

325 

332 

337 

• ■ • 

• « • • 

4.—Width across zygomatic prs. 

345 

344 

356 

330 

520 

5. —Width across occ. condyles 

6. —Rostrum, length from level 

of bases of ant. orb. 

125 

113 

117 

•. * 

160 

notches 

7.—Rostrum, width between 

496 

510 

520 

485 est. 

815 

bases of ant. orb. notches 

210 

213 

200 


335 

8. —Rostrum, width at middle 

9. —Breadth of expanded 

proximal ends of pre¬ 

60 

65 

67 

• • • 

160 

maxillae 

10.—Least breadth of premaxil¬ 

142 

147 

165 

150 

241 

lae opposite ant. nares 

11.—Breadth of premaxillae op¬ 

118 

115 

120 

... 

.... 

posite pmx. foramina 

12.—Greatest breadth of an¬ 

68 

77 

75 


.... 

terior nares 

13.—Least distance between 

56 

60 

59 

... 

89 

max. foramina 

14.—Distance from post, border 
of max, foramen and end 

92 

102 

91 

• • • 

.... 

of max. protuberance 

15.—Length of portion of vomer 

63 

65 

61 

... 

.... 

visible on palate 

162 

148 

135 



16.—Length of mandible 

668 

690 

700 

610 

1085 

17. —Length of symphysis 

18. —Greatest height of man¬ 

193 

210 

190 

152 

300 

dible at coronoid process 

117 

117 

122 

114 

187 
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These, too, seem to be age characters, a decrease of anteroposterior 
diameter of the vertex and coalescence of the elements apparently going 
with increased age and large size. A comparison of figures of specimens 
of different ages tends to bear this out. 

As Longman has pointed out, the specimen from Queensland is the 
longest skull of all known specimens of the genus. However, it does not 
exceed the other skulls by a greater percentage of length than do the 
skulls of males exceed those of females in some other mammals; but in 
some, but not all, odontocetes of which I have been able to find reliable 
comparative measurements, the females are larger than the males; 
consequently as the type of mirus is apparently an adult female, I 
believe that Longman’s beaked whale is possibly a Pacific race of minis, 
its general skull and mandibular characters agreeing with M. minis; 
but it differs in its much larger size and in the conformation of the 
lachrymal and the nasals. Consequently in the following pages I am 
considering padficus as a variety of M. minis. 

Table V.—Key to the species of Mesoplodon based on skull and man¬ 
dibular characters. 


1. —Lateral basirostral groove present.2. 

Lateral basirostral groove absent.4. 

2. —Lateral basirostral groove deep and conspicuous. Qrayi. 

Lateral basirostral groove shallow and inconspicuous.3. 

3. —Vertical height of rostrum greater than its width (measured at a point halfway 

between antorbital notch and tip of rostrum). 

Maxillary foramina rostral to premaxillary foramina. densirostru. 

Vertical height of rostrum less than its width. 

Maxillary foramina caudal to premaxillary foramina. layardii. 

4. —Premaxillary foramina markedly rostral to maxillary foramina.5. 

Premaxillary foramina caudal to or in line with max. foramina.6. 

5. —Tooth compressed, situated caudal to symphysis. bidens. 

Tooth compressed, situated opposite symphysis. europaeus. 

6. —Tooth not compressed, situated at or near tip of mandible.7. 

Tooth compressed, situated caudal to symphysis.9. 

7. —Distance from occipital condyle to premaxillary foramen about equal to great¬ 

est width of skull; mental foramen multiple. hectori. 

Distance from occipital condyle to premaxillary foramen much less than great¬ 
est width of skull; mental foramen single.8. 

8. —Total length of skull of adult under one meter, inhabits Atlantic ...mirus mirus . 

Total length of skull of adult over one meter, inhabits Pacific.. .mirus padficus. 

9. —Maxillary protuberance and ridge very pronounced. bowdoini. 

Maxillary protuberance and ridge scarcely distinguishable. Stejnegeri . 
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Vertebrae. —The vertebral column (Fig. 15) is in general very much 
like that of M. europaeus. The vertebral formula is C. 7; T. 10; L 11; 
Ca. 18 = 46. The first three cervicals are fused. The first seven ribs 
are attached by both head and tubercle. The three posterior ribs are 
attached to the transverse processes only. The first five ribs have 
cartilaginous attachments to the sternum. There are nine well-de¬ 
veloped chevrons beneath the proximal caudals and, more caudally, 
nine intercentral spaces without chevrons. 

Sternum. —The sternum (Fig. 6 B) is composed of four stemebrae 
more rectangular in ou tlin e than those of M. europaeus and with smaller 
interstemebral fontanelles. Harmer (1924, p. 574) gives in a table the 
dimensions of various parts of the sternum in two specimens of M. 
minis. I here add to his table the measurements of the present specimen. 

Table VI.—Measurements of the parts of the sternum in three speci¬ 
mens of M. minis. 
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Specimen 

Liscannor 633 254 172 144 140 128 136 135 123 10 15 22 12 

Galway 437 197 141 95 106 76 106 95 80 34 38 19 14 

Long Island 450 192 150 110 100 90 97 68 78 28 35 12 8 

The measurements show that the various parts of the sternum 

undergo considerable variation in proportions, much of which may be 
due to age. A comparison of the specimen figured by Harmer (PL 
iv, fig. 7) and the present specimen, however, shows a close similarity. 

Fore Limb. —(Fig. 7 B) The scapula is wider than high, with its 
vertebral border evenly rounded. The supraspinous fossa appears 
even smaller than in M. europaeus. The acromial process is wide and 
long and stands out much more from the rostral border of the scapula 
than it does in M. europaeus. 

The preaxial border of the radius is slightly convex in mvrus , whereas 
in europaeus it is concave. 

The olecranon process of the ulna is not nearly so large in M. ?mrus 
as in europaeus , but in this specimen has a larger cartilage, which if 
ossified would make them about equal. 





Fig 16 Mesoplodon mil us, btianded at Edgemeie, Long Island, Januaiy 14, 1934, and (below) mounted bkele- 
ton of the same individual 
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There are five well-developed carpal elements in mines. The cunei¬ 
form of the proximal row is coalesced with the unciform of the distal 
row and as in M . europaeus the magnum is coalesced with the trapezoid 
and the trapezium with the metacarpal of the first digit. 

The phalangeal formula is I 2; II 4; III 4; IV 3; V 2. 
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NEW HESPERIIDAE FROM THE ANTILLES (LEPIDOPTERA. 

RHOPALOCERA) 

\ 

By Frank E. Watson 

In the course of working up the West Indian material in the Museum 
collection a few apparently new forms were discovered. As it will 
probably be some time before the complete reports are published, these 
new names are proposed at this time. 

Wallengrenia otho mutchleri, new subspecies , 

Differs from the nymotypical otho (Smith and Abbot) as follows. 

M vlb. —Upper side of primaries, spots and markings bright orange-tawny, this 
color well developed along costa, at base and inner margin. The costal band extends 
from the base to the subapical spots, usually obliterating one or two of them. The 
maculation in typical otho is much duller, and less well developed along costa, at base 
and along inner margin. The costal band, in otho, often does not reach the subapical 
spots and, when it does, it is as a thin streak along the costa. The round black spot 
of the ^tigma in mutchleri is reduced to a point or is obsolete. Beyond the stigma, in 
othoy is a quadrate patch of blackish-gray scales; in the Puerto Rican race this patch 
is bifid and extends slightly farther distad. Fringe, orange, brownish apicaily. 

Secondaries, above, heavily overlaid with fulvous hairs and scales, so that the 
entire wings appear nearly fulvous except for a narrow marginal line, and a narrow 
area below the costa. In otho this overlaying is of dull tawny and is confined to the 
diseal area, sometimes presenting a few more or less obscure discal spots. Fringes 
orange. 

Primaries, below, differing from otho in the greater amount of dark fulvous. 

Secondaries greenish fulvous with the discal spots obsolete. In otho these spots 
are more distinct and the greenish tint is entirely wanting. 

Female. —Above, showing about the same differences as the male. The ful¬ 
vous markings are reduced and duller and the spots paler. 

Underside, likewise showing about the same differences as the male but the dis¬ 
cal spots arc usually present. 

Expanse, somewhat less than that of otho. 

Types. —Holotype, male, Aibonito, Puerto Rico, July 14-17, 1914 
(author); allotype, female, Aibonito, Puerto Rico, July 14-17, 1914 
(author). Paratypes, twenty-two males and eleven females from the 
following localities in Puerto Rico. Males: one, San Juan, July 9-12, 
1914 (author); one, Manatl, March 5, 1914 (Lutz); one, Arecibo, July 
30-Aug. 1, 1914 (author); five, Mayaguez, July 24-29, 1914 (author); 
two, Adjuntas, June 8—13, and 26, 1915 (Lutz and Mutchler); one, 
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Barron June 4, 1915 (Lutz and Mutchler); ten, Aibonito, July 14-17, 

1914 (author); one, Ca 3 T ey, May 30-31, 1915 (Lutz and Mutchler). 
Females: one, San Juan, July 9-12, 1914 (author); one, Areeibo, July 
30-Aug. 1, 1914 (author); Adjuntas two, June 8-13, and one, June 26, 

1915 (Lutz and Mutchler); five, Aibonito, July 14-17, 1914 (author); 
one, Aibonito, June 1-3, 1915 (Lutz and Mutchler). 

Types in the collection of The American Museum of Natural History. 

I take pleasure in dedicating this subspecies to Mr. A. J. Mutchler 
of this Museum, who collected many Lepidoptera in Puerto Rico. 

Habitat. —Puerto Rico, Mona and Desecheo Islands; St. Thomas 
and St. Croix, Virgin Islands; Hispaniola. 

Specimens Collected. —In addition to the types, listed above, there 
are ninety-seven specimens from Puerto Rico and two from the Virgin 
Islands, males and females, that owing to their condition are not included 
in the type series. Puerto Rico: San Juan, Cantafio, Manati, Areeibo, 
Mayagiiez, Maricao, Adjuntas, Barros, Tallaboa, Coamo Springs, Aibo¬ 
nito, Cayey, Caguas, Naguabo, Luquillo National Forest, Mona Island 
and Desecheo Island, collected by Lutz, Mutchler, Crampton and author 
between dates of Feb. 11 and 26, March 1 and 9, July 9 and Aug. 1, 
Dec. 26-29, 1914; May 28 and June 29, 1915; Aug. 13 and 22, 1919; 
Feb. 17 and 20, 1925. Virgin Islands: one, Charlotte Amalie, St. 
Thomas, June2,1911 (Crampton); one, St. Croix, March 2, 1925 (Lutz). 

Records. —Charlotte Amalie, St. Thomas, Virgin Islands, March 14, 
1929 (Brown, Huntington), and April 13, 1929 (Huntington). 

Remarks. —Williams and Bell, 1934, Trans. Amer. Ent. Soc., 
LX, p. 279, show that Wcdlengrenia Berg has priority over Catia God- 
man. 

A series of specimens in the Museum collection from Hispaniola 
agree very closely with those from Puerto Rico and the Virgin Islands. 
I refer them to the race described above as new. 

Skinner and Williams, 1924, Trans. Amer. Ent- Soc., L, p. 156, state 
that drury (Latreille) is from the Antilles. I am unable to find any 
reference to the Antilles in Latreille\s original description but he states: 
“Cette esp£ce est trfe-voisine de VH. Thaumas, & habite los m&ne 
eontr&s.” The species referred to, thaumas (Fabricius) [= cemes 
(Boisduval and Le Conte)], is a common species of the eastern United 
States and Canada. Riley, 1926, Trans. Ent. Soc. London, LXXIV, 
p. 239, in his paper ‘On The Identity of Certain Hesperiidae Described 
by Latreille,’ considers otho (Smith and Abbot) and drury (Latreille) 
as synonymous. Godman, 1900, ‘Biol. Centr.-Amer./ RhopaL, II, p. 
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482, considers drury (Latreille), pustula (Geyer), otho (Boisduval and 
Le Conte) (not Smith and Abbot) and aetna (Scudder) as synonymous, 
and also includes egeremet (Scudder). We have specimens in the Mu¬ 
seum collection from Georgia that agree very well with Latreille’s de¬ 
scription, and with the figures of Geyer, and Boisduval and Le Conte. 
I do not believe, however, that such intermediate specimens are worthy 
of a separate name. The synonymy of the nymotypical otho is given 
below. 

1797. Papilio otho Smith and Abbot, ‘Lep. Ins. Ga.,’ I, p. 31, PL xvi. 

1823. Hesperia drury Latreille, ‘Enc. M6th.,’ IX, p. 767. 

1832. Thymelicus pustula Geyer, in Hiibner’s 'Zutr. exot. Schmett.,’ IV, p. 11, 

Pigs. 626-626. 

1833. Hesperia otho Boisduval and Le Conte, ‘L6p. Am6r. Sept./ I, PL lxxvu. 
1872. Hedone aetna Scudder, 4th Ann. Rep. Peabody Acad. Sci., p. 97. 

1924. Catia otho Smith and Abbot—Draudt, in Seitz’s ‘Macrolep.,’ V, p. 933, 
p. 1054, PL clxxxi, e. 

Distribution. —Southern and Gulf States to Mexico, Central 
America to Brazil. Specimens from the northeastern United States 
and southern Canada, and west to the Rocky Mountains, may be re¬ 
ferred to the race egeremet (Scudder). The synonymy is: 

1863. Hesperia egeremet Scudder, Proc. Ess. Ins., Ill, p. 174. 

1880. Pamphila ursa Worthington, Can. Ent., XII, p. 49. 

1883. Hesperia cinna PlOtz, Ent. Zeit., XLIV, p. 58. 

The darkest race of otho is miser a (Lucas), with only mere traces of 
fulvous on the wings. It occurs in Cuba, Isle of Pines and Bahamas. 
The synonymy is: 

1857. Hesperia misera Lucas, in Sagra’s ‘Hist. Cuba,’ VII, p. 207. 

1863. Pamphila mago Herrich-Schaeffer, Corresp. Blatt., XVII, p. 142. 

The smallest and brightest of the otho races is vesuria (Plotz), from 
Jamaica. It is very distinct, but it has been erroneously referred to 
Cuba and Hispaniola. The original reference is: 

1883. Hesperia vesuria Pl6tz, Ent. Zeit., XLIV, p. 63. 

It seems quite remarkable that the species otho, with its extremely 
wide distribution, should apparently be replaced in the Lesser Antilles 
by the very distinct and beautiful species ophites Mabille [= ravola 
(Godman and Salvin)]. The Museum collection contains specimens 
from St. Kitts, Dominica, Martinique and St. Lucia. 

Several names have been proposed for species from Central and South 
America, one or more of which may prove to be races of otho . 
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Panoqtdna nero belli, new subspecies 

Male. —Ground color of all wings above dark brown, lightly overlaid basallv 
with fulvous hairs. Primaries with the usual seven or eight hyaline spots. Fringes 
concolorous, lighter below Cuo. Secondaries above, immaculate except for a barely 
perceptible trace of a narrow transverse band of diffuse scales, lighter than the ground 
color, and representing the band or stripe on the underside. Fringes whitish, hasally 
light brown, concolorous at apex. Primaries below, the same as on the upper side hut 
paler, blackish basally. Fringes concolorous, lighter below Cu 2 . Secondaries be¬ 
low, brown, paler than on upper side, with a conspicuous post-discal white Rtripe, 
which commences before the apex and extends from Sc + R» to the fold below Cu 2 
This stripe, consisting of contiguous quadrate white spots, shows a tendency to inter¬ 
ruption at the veins, these being covered with pale yellow scales, at the stripe, and 
with white or whitish scales at Cu 2 . Fringes whitish, basally fuscous, darker at apex. 

Female. —Above, nearly identical with male but having the ground color slightly 
darker. Below, nearly identical with male, but the ground color is rich brown, with 
a slight violet reflection, most noticeable at apex of primaries and outer margin of 
secondaries. 

Head and thorax above greenish. Abdomen above dark brown, basally some¬ 
what greenish. Palpi, second joint densely clothed with long pale yellowish, mixed 
with brownish scales, bright yellow before the eyeR; third joint dark brown. Thorax 
below whitish. Abdomen below yellowish white with a ventral and lateral brown 
line. Legs fulvous above, whitish below. Antennae dark brown, their clubs below 
with basal half yellowish, this yellow scaling extending down the shaft; distal half 
of club and apiculus reddish. 

Expanse of holotype male, 40.3 mm.; length of primary, 21.2 mm. 

Expanse of allotype female, 44.4 mm.; length of primary, 24.4 mm. 

Types. —Holotype, male, Aibonito, Puerto Rico, July 14-17, 1914 
(author); allotype, female, Aibonito, Puerto Rico, July 14-17, 1914 
(author). Paratypes, eight males and three females, from the following 
localities in Puerto Rico. Males: one, Adjuntas, June 8-13, 1916 
(Lutz and Mutchler); one, Aibonito, July 14-17, 1914 (author); three, 
Naguabo, March 7-9, 1914 (Lutz); one, San Juan, Feb. 10, 1927 
(Fraser); two, Dorado, March 26, 1930 (Forbes), collection Cornell 
University. Females: one, Ensenada, June 14-19, 1915 (Lutz and 
Mutchler); one, Tallaboa, June 23, 1914 (author); one, Dorado, March 
26, 1930 (Forbes), collection Cornell University. 

Types in the collection of The American Museum of Natural His¬ 
tory except the three mentioned above in the collection of the Cornell 
University. 

I take great pleasure in dedicating this subspecies to my friend Mr. 
E. L. Bell, and take this opportunity of expressing appreciation for his 
assistance. 

Habitat. —Puerto Rico. 

Records.— One, Adjuntas, P.R., June 9, 1915 (Gerould). 
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Remarks. Butler, in his ‘Catalogue of Diurnal Lepidoptera De¬ 
scribed by Fabricius/ 1869, p. 275, lists under Epargyreus nero a speci¬ 
men from Santo Domingo, which he considered to be the nero of Fabri¬ 
cius. 1 He figures this specimen on PI. ii, fig. 13. As Butler's figure 
agrees quite well with the original description and with specimens from 
Haiti in the Museum collection, I follow Skinner and Williams 2 in con¬ 
sidering it as typical of nero (Fabricius). Should this species occur in 
St. Thomas, it may be that specimens from that island will agree better 
with the original description than do those from Hispaniola 

The Museum collection contains five specimens of the nymotypical 
race nero (Fabricius) from Haiti, which differ from the Porto Rican 
specimens, race belli, as follows. Ground color of upper side of all 
wings, a shade lighter brown, with a hint of gray in it. On the under¬ 
side the ground color is gray-brown, distinctly grayer than in the 
Puerto Rican race. The stripe on the underside of the hind wings 
averages narrower than in race belli. In three individuals, this stripe 
agrees quite well with Butler's figure, and in one of these it is distinctly 
interrupted, exactly agreeing with the Fabrician description, “striga 
interrupta alba." The male genitalia of these two subspecies are nearly 
identical. 

Type locality of P. nero (Fabricius).—West Indies. 

Distribution of P. nero nero (Fabricius).—Hispaniola and ? St. 
Thomas, Virgin Islands. References to main land localities, it would 
seem, belong to other species. 

A name appearing in the synonymy of West Indian Panoguina 
Hemming (Prenes Scudder) is fufidia (Hewitson). 8 This was described 
from a specimen in the Staudinger collection, which probably came from 
a mainland locality. The Museum collections contain a single male from 
Mexico, which agrees closely with Draudt's 4 figure of nero, is “rufous- 
brown" beneath, and the white band on the underside of the secondaries 
begins with a “separate spot." I tentatively place Draudts figure 
and the Mexican specimen as fufidia (Hewitson). The insect is more 
extensively overlaid with fulvous hairs on the upper side of the wings 
and the white band on the underside of the secondaries is subparallel 
with the outer margin, both of which characters are shown in Draudt's 
figure, while in both races of nero it is transverse. The genitalia of the 
Mexican specimen are of the same type as those of nero but show good 


1 1798, Hesperia nero Fabricius, ‘Ent. Syst./ Suppl., p. 433. 

. inn *-TH_x VT TV p. 150. 


XIX (45), p. 81. 

’s ‘Macrolep./ V, p. 948, PI. clxxxiii, h 
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specific differences. I have no doubt as to its being a distinct species. 

Godman, 1 PL xcvi, fig. 7, figures a specimen from Chiriqui, as 
Prenes nero var. corrupta (Herrich-Schaeffer). 2 The Cuban insect, 
corrupt a ) has a differently shaped transverse band and not one parallel 
with the outer margin as shown in the Godman figure. I believe this 
figure represents a distinct species but do not know what name may 
apply to it. Draudt, 1924, in Seitz's ‘Macrolep./ V, PL clxxxiii, h, 
gives a good figure of corrupta. The latter hesperiid is so abundantly 
distinct from nero (Fabricius) that, even though their genitalia are very 
close, I have no hesitancy in considering them distinct species. 

Panoquina sylvicola woodruffi, new subspecies 

Males and females of the same size and shape as the Cuban sylvicola (Herrich- 
Schaeffer), and with the hyaline spots identical. Ground color of all wings of both 
sexes, above and below, distinctly lighter. 

Male. —Secondaries below with the spots whitish, rarely slightly tinted with 
blue, not distinctly greenish blue as in most Cuban specimens. 

Femao..—P rima ries below without the violaceous apical patch. Secondaries 
below with the spots whitish and lacking the greenish-violet area so distinct in sylvi¬ 
cola. An occasional female with the spots slightly bluish, and one specimen in our 
series with a very slight indication of the bluish area. 

Types. —Holotype, male, Aibonito, Puerto Rico, July 14-17, 
1914 (author); allotype, female, Naguabo, Puerto Rico, Jan. 19, 1914 
(Crampton). Paratypes, eleven males and five females from the fol¬ 
lowing localities in Puerto Rico and the Virgin Islands. Males: one, 
San Juan, Feb. 11-14, 1914 (Lutz) and three, July 9-12, 1914 (author); 
two, Coamo Springs, Dec. 26-29 (Crampton) and one, July 17-19, 
1914 (author); one, Aibonito, July 14-17, 1914 (author); one, Barros, 
June 4, 1915 (Lutz and Mutchler); two, Charlotte Amalie, St. Thomas, 
Virgin Islands, Nov. 20, 1920 (Forbes), collection Cornell University. 
Females: two, San Juan, Feb. 11-14, 1914 (Lutz); one, Santurcc, Jan. 
8,1914 (Crampton); one, Cayey, May 30-31,1915 (Lutz and Mutchler); 
one, St. Thomas, Virgin Islands, Feb. 25, 1925 (Lutz). 

Types in the collection of The American Museum of Natural History, 
with the exception of the two mentioned above in the collection of the 
Cornell University. 

I take pleasure in dedicating this subspecies to Mr. L. B. Woodruff, 
who collected a number of Lepidoptera in Porto Rico. 

Habitat. —Puerto Rico; St. Thomas, St. John, Tortola, St. Croix, 
Virgin Islands; Hispaniola. 

x 1900, ‘Biol. Centr.-Amejv,’ Rhopal., II, p. 609. 

1 1865, OonUoba corrupta Herrich-Schaeffer, Corresp.-Blatt., XIX, p. 64. 
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Specimens Collected. In addition to the types, listed above, 
there are fifty-nine specimens from the following localities in Puerto 
Rico and the Virgin Islands, males and females, that owing to their 
condition are not included in the type series: San Juan, Cantano, San- 
turce, Manati, Arecibo, Mayagtiez, Quebradillos, Guayanilla, Adjuntas, 
Coamo Springs, Cayey, Aibonito, Barros, Caguas, Luquillo National 
Forest; St. Thomas, St. John, Tortola, St. Croix, Virgin Islands. The 
dates of capture are from Jan. 1 to July 27 and Dec. 26-29. A very 
common species probably occurring everywhere on the island of Puerto 
Rico and flying throughout the year. 

Records. —Guanica, Puerto Rico (Gerould); Rio Piedras, P.R., 
Feb. 11, 1927 (Fraser); Toa Baja, P.R., Jan. 31, 1915 (Garb), collec¬ 
tion Cornell University. 

Remarks. —The nymotypical race Panoquina sylvicola sylvicola 
(Herrich-Schaeffer) was described from Cuba. Its synonymy is as 
follows: 

1865. Ooniloba sylvicola Herrich-Schaeffer, Corresp.-Blatt., XIX, p. 55. 

1868. Hesperia fusina Hewitson, ‘Desc. Hesp./ p. 30. 

1883. Hesperia neriena PlOtz, Ent. Zeit., XLIV, p. 43. 

1900. Prenes nero Godman (not Fabririus), 'Biol. Cent.-Amer.,’ Rhopal., II, p. 509 
PI, xcvi, figs. 4r-6. 

1923. Prenes sylvicola Herrich-Schaeffer—Skinner and Williams, Trans. 

Amer. Ent. Soc., XLIX, p. 150, Fig. 41 (male genitalia). 

1924. Prenes nero sylvicola Herrich-Schaeffer— Draudt, in Seitz's ‘Macrolep.,’ 

V, p. 948, PI. cLxxxni, i. 

1935. Prenes nero sylvicola Herrich-Schaeffer— M. Bates, Bull. Mus. Comp. 
Zo6l., LXXVm, No. 2, p. 229. 

Hewitson described fusina from “Amazon (Santarem).” Speci¬ 
mens in the Museum collection from Brazil and other parts of the main¬ 
land seem very close to sylvicola. If it is desirable to have a mainland 
race fusina Hewitson would be available. 

Jamaican specimens are much closer to those from Cuba than they 
are to those from Puerto Rico and the Virgin Islands but they are here 
placed as sylvicola . 

Material from Hispaniola, if not identical with, is very close to that 
from Puerto Rico and is here placed as woodruff,. 

The Museum collection also contains specimens from St. Kitts, 
Antigua, Guadeloupe and Dominica. These match quite closely those 
from Jamaica, and are here, at least for the present, considered together 
with specimens recorded from the other islands, listed below, as belong¬ 
ing to the race sylvicola . 
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Distribution of P. s. sylvicola (Herrich-Schaeffer).—Cuba, Isle of 
Pines, Grand Cayman, Jamaica, St. Kitts (Brown and Huntington), 
Antigua, Guadeloupe (Brown and Huntington), Dominica, Martinique, 
St. Vincent, Grenada; Florida, Mexico, Central and South America to 
Brazil. 

This common neotropical hesperiid is the Prenes nero of various 
authors. P. nerofufidia Draudt (not Hewitson), op. cit ., is apparently 
the same as the race occurring in Puerto Rico, to which I have applied 
the name woodruff,. His figure, PL clxxxiii, i, agrees quite well with 
specimens from Puerto Rico, but the average specimen from the island 
has the spots on the hind wing below somewhat more punctiform. 

The genitalia of sylvicola and woodruff are identical. 

Rhinthon bushi, new species 

Male. —Upper side of all wings dark brown. Primaries with three pale yellow 
subapical spots, the upper being elongate and the second very small. The primaries 
have also four large more or less quadrate semi-hyaline yellowish-white spots situated 
as follows: a subquadrate spot extends nearly across the cell at about 3/4 from base 
to end of cell; a second quadrate spot, the smallest of the series, between veins M* 
and Cui,* a third, subquadrate and the largest, between Cui and Cu 2 ; the fourth spot 
lies on A 2 and is wider than high. Spots 2 to 4 form a postdiscal series. The pri¬ 
maries have an overlaying of dark fulvous hairs and scales in the basal area. Fringes 
dark brown, orange at anal angle. Secondaries, immaculate, with reddish-brown 
hairs in the basal area. Fringes as in primaries. 

Underside of all wings a paler and warmer brown. Costal and costo-apical areas 
dark fulvous. Basal area blackish. Inner marginal area fuscous. A large apical 
patch of diffused greenish-yellow scales, those before the apex being whitish. The 
spots of the upper side repeated but the third post-discal spot on A 2 is white. The 
cell spot has above it 3 bright greenish-yellow streaks. A fourth subapical spot of 
bright greenish-yellow appears above the 3 mentioned followed by a small streak to¬ 
ward the apex and a second above it of the same color. Secondaries with 5 spots. 
A small nearly round orange spot at base of interspace Sc + Ri-R«. A large irreg ula r 
white spot in the cell more or less ringed with orange scales distad of which is a second 
small nearly round orange spot. Below this a silvery-white elliptical spot in the 
base of interspace Cua-A 2 . A larger nearly elliptical spot of silvery-white lies below 
the one just mentioned. These three large discal spots are contiguous and form a 
large irregular spot basad of the center of the wing. 

Above, the palpi, head and patagia are bright green, shining, mixed with dark 
fulvous hairs. Tegulae, brown with some greenish hairs. Thorax denuded. Ab¬ 
domen dark brown. Beneath, palpi bright dark orange with a few bright shining 
green scales. Thorax and base of abdomen bright green. Remainder of abdomen 
brown with some dark fulvous hairs. Legs dark fulvous, femures with green hairs. 
Antennae, above, dark brown, clubs black with a few scattered dark fulvous scales 
at the base. Below, dark brown, club, orange. 

Expanse, 34.4 mm.; length of primary, 18 mm. 
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Holotype. —Male, Paradis, San Domingo, West Indies, 1800 ft., 
Aug. 18, 1932 (Bush), in the collection of The American Museum of 
Natural History. 

Named for my friend Mr. Wm. M. Bush who donated the single speci¬ 
men captured to this Museum. 

A beautiful species unlike any species of Rhinthon known to me, dif¬ 
fering, among other characters, in having large silvery-white spots on the 
underside of the secondaries. 

There is but one other species of Rhinthon from the West Indies, 
namely, R. thermae Kaye 1 from Jamaica. The species described above 
as new has an additional post-discal spot on the primaries, on As, and 
the large silvery-white spots on the underside of the secondaries not 
found in thermae. 


Godmania 2 borincona, new species 

Female. —Upper side of all wings dark brown. Primaries with a yellow trans¬ 
verse discal fascia, divided by the veins into spots, extending from M 2 to A 2 . The 
spot between Cu 2 and A a geminate, the one between Cui and Cu 2 the largest and sub¬ 
quadrate. These spots are dusted over with ferruginous scales, giving the band an 
orange tint, the first and last spots being somewhat ferruginous. Some ferruginous 
scales at the base, in the cell, and along inner margin. Subapical streaks ferruginous, 
more or less obsolete. Fringes nearly concolorous with ground color of wing, paler 
below Cu 2 - 

Hind wings above, immaculate, overlaid with ferruginous hairs and scales, ex¬ 
cept for the costo-marginal area, and outer and inner margins. Fringes paler than 
ground color of wings, and with some pale fulvous scales. 

Primaries below, similar to upper side, paler, darker at base. Discal band paler, 
larger, only narrowly cut by the veins. The band, here, stands almost vertical to 
the inner margin and its outer edge is subparallel with the outer margin. The last 
spot of the band, largest, not geminate, pale yellow; spots above dusted over with 
ferruginous, the two upper spots being somewhat ferruginous. Subapical streaks 
absent. Costal area to and around end of cell, and in distal end of cell, heavily over¬ 
laid with ferruginous scales. A dusting of these scales in the apical area. Fringes 
similar to those on upper side but with some ferruginous scales apically. 

Secondaries below, unicolorous dull brown, paler than on upper side, dusted 
over with ferruginous scales, most pronounced and forming streaks in the interspaces 
Cur-A a and A 2 -A 3 . Fringes similar to those on upper side. 

Head and thorax above, green; abdomen above, dark brown; palpi, green. 
Thorax below, pale greenish. Legs above, ferruginous; below, greenish white. 
Antenna, blackish; base of club, ferruginous; club below, yellow, this yellow scaling 
extending down the shaft. 

Expanse, 30.7 mm.; length of primary, 16.5 mm. 


i 1926, Trans. Ent. Soo. London (1925), p. 495. 

1931, Trans. Ent. Soo. London, p. 536, PI. xxxix, fig-14. 

3 Godmania Skinner and Ramsdsn, 1923, Proc. Acad. Nat. Sex. Phila., LXXV, p. 321. 
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Types. —Holotype, female, Adjuntas, Puerto Rico, June 11, 1916 
(Lutz and Mutchler), apparently a fresh specimen when captured. 
Paratypes, two females, from the following localities in Puerto Rico. 
San Juan, Feb. 8, 1927 (Fraser) and Dorado, March 26, 1930 (Forbes), 
collection Cornell University. 

The paratypes are larger than the holotype, especially the specimen 
from San Juan, which is quite robust and has an expanse of 40 mm. 

Types in the collection of The American Museum of Natural History, 
with the exception of the one mentioned above in the collection of Cornell 
University. 

Habitat. —Porto Rico. 

Records. —Two females collected by Krug and recorded without 
definite locality by Dewitz, 1877, Ent. Zeit., XXXVIII, p. 243, PI. i, 
fig. 5. 

Remarks. —This species is superficially close to 0. silius (Latreille), 
C Hesperia ), 1823, ‘Enc. M6th.,’ IX, p. 764. The Museum collection 
contains a male specimen from Brazil (Hy. Edwards collection), which 
agrees closely with the original description, and which I believe to be the 
silius of Latreille. It differs from the Porto Rican insect, besides minor 
details, in having the transverse band reddish, the head and thorax above 
brown, palpi and thorax below, fulvous. These parts are green in 6orm- 
cona. Although a smaller insect, the specimen from Brazil has longer 
antennae than the one from Porto Rico. Latreille described silius 
from a female from Brazil. Riley, 1926, p. 238, states, “Type missing.” 

Dewitz, op. dt ., rather doubtfullv refers his two Porto Rican females 
to silius and mentions the redder bands on the front wings on his four 
male specimens from “Rio.” 

Under Cymaenes silius (Latreille), Godman, 1901, p. 596, PI. cm, 
figs. 4-6, expresses doubt in referring his Central American insect to 
that species. He had specimens from Brazil which agreed with Latreille's 
description. Riley, op. ait ., refers the above figures to the Mexican form. 
These figures do not agree well with the original description of silius 
and seem to the author to represent a different species. They represent, 
at any rate, an insect quite different from the Brazilian specimen that 
I refer to silius Latreille. 

The Porto Rican species, described here as new, is totally distinct 
from the small, dark Cuban malitiosa (Herrich-Schaeffer), of which 
species the Museum collection contains a series of both sexes. 
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NEW SPECIES AND RECORDS OF CHINESE SPIDERS 

By Irving Fox 

Through the kindness of Dr. W. J. Gertsch of the Department of 
Entomology of The American Museum of Natural History, this insti¬ 
tution has placed in my hands for study and report two small collections 
of Chinese spiders made by Bassett Digby in Hong Kong during late 
January, 1920, and by John Graham in Yunnan Province. 

In the study of this material it was necessary to make certain com¬ 
parisons with specimens reposing in the United States National Museum, 
and for completeness there is added to this report the description of one 
new species and notes on several others collected by D. C. Graham in 
Szechwan Province. 

I wish to express my thanks to the authorities of both The American 
Museum of Natural History and the United States National Museum 
and especially to Dr. W. J. Gertsch and Dr. E. A. Chapin of their re¬ 
spective institutions. 


Agelenidae 

Wadotes primus, new species 
Figures 1 and 2 

Female. —Total length, 8.91 mm. Carapace, 3.76 mm. long, 2.37 mm. wide. 
Face, 1.32 mm. wide, 0.57 mm. high. Abdomen (exclusive of spinnerets), 4.95 mm. 
long, 3.00 mm. wide. Carapace with a broad longitudinal median light band about 
as wide as the first eye-row anteriorly, broadening somewhat on the pars cephalica 
but narrowing abruptly at the Y-shaped thoracic furrow and thereafter extending to 
the posterior declivity as a narrow band, about one-half as wide as the broadest por¬ 
tion anteriorly. Sides of the carapace dark brown, with broad marginal light bands 
on the pars thoracica. Clypeus and chelicerae dark brown, more or less concolorous 
with the sides of the carapace. Sternum and coxae clear light brown, labium some¬ 
what darker, slightly longer than wide (18/16). Legs light brown, weakly annulate 
at the femora and tibiae; palpi also light brown, darker distally. Abdomen grayish, 
without any distinct markings. Anterior spinnerets shorter than the posterior 
(17/24), the basal and distal joints of the latter subequal. 

First row of eyes straight, much shorter than the second (20/27), the anterior 
laterals much larger than the anterior medians (5/2), the eyes equidistant, separated 
by about the diameter of an anterior median eye. Posterior row of eyes slightly pro- 
curved, the eyes subequal and equidistant, separated by a distance equal to three- 
fifths the diameter of an eye. The anterior lateral eyes separated from the clypeal 
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margin by about four-fifths their diameter, the anterior median eyes by about two 
and one-half times their diameter. Median ocular quadrangle slightly wider than 
long (13/12), much narrower in front than behind (9/13). Chelicerae robust, 1.76 
mm long, lower margin of the furrow armed with two weak teeth, upper margin 
armed with three teeth of which the middle is the largest. 

Leg formula, 4123. Legs I, 10.99 mm. long; II, 9.01 mm. long; III, 8.51 mm. 
long; IV, 12.87 mm. long. Anterior tibiae and metatarsi armed with 2-2-2 spines 
below. Tibia and patella I, 3.17 mm. long, tibia and patella IV, 3.47 mm. long. 
Epigynum about as wide as long, provided with a median piece attached anteriorly 
but free posteriorly and divided, consisting of two widely separated branches. For 
further details regarding the structure of the epigynum see figure 2. 

Type Locality. —China: female holotype and female paratype 
from Hong Kong, late January, 1920 (Bassett Digby), the holotype in 
The American Museum of Natural History, the paratype in the United 
States National Museum (U. S. N. M. Cat. No. 1232). 

So far as can be ascertained from the available literature, this genus 
has never before been reported from China, nor is it known to occur in 
Japan. 

Lycosidae 

Lycosa melica, new species 
Figures 3 and 4 

Female. —Total length, 19.60 mm. Carapace, 9.00 mm. long, 6.21 mm. wide. 
Abdomen, 11.85 mm. long, 7.90 mm. wide. Dorsum of the carapace dark brown with 
slight indications of a wide median longitudinal light band. Submarginal bands in¬ 
distinct or absent; the margins of the carapace black. Eye region black surrounded 
by reddish-yellow hairs which extend downward covering the clypeus. Chelicerae 
densely provided with reddish hairs basally, but distally black and with slight pu¬ 
bescence. Sternum, labium, and endites black, somewhat lighter at the margins. 
Legs reddish brown, without annulations, the anterior tibiae with a hardly perceptible 
dorsal median dark longitudinal line. Dorsum of the abdomen grayish, basally with 
a dark mark variable in shape which posteriorly may break into chevrons, bars, or 
spots. Sides also grayish but the venter black, with irregular spots of gray. 

Anterior row of eyes procurved, shorter than the second row (22/25), the medi¬ 
ans larger than the laterals (10/6), the eyes equidistant. Quadrangle of posterior 
eyes wider than long (31/26), the anterior eyes larger than the posterior (10/8). 
Clypeus slightly more in height than the diameter of an anterior median eye. Chcli- 
cerae exclusive of claw, 3.96 mm. long; lower margin of the furrow armed with three 
robust teeth. 

Sternum longer than broad (38/33). All the tibiae armed below with 2-2-2 
spines, the last pair apical; tibia III and IV with a proximal and a submedian spine 
above. Tibia and patella 1,7.82 mm. long, tibia and patella IV, 8.12 mm. long. For 
the structure of the epigynum see figure 4. 

Type Locality. —China: female holotype and two female para- 
types from Yunnanfu, Yunnan Province (John Graham), the holotype 
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Fig 1 Wadotes primus, new species, face 

Fig 2 Wadotes primus, new species, epigynum 

Fig 3 Lycosa mehca, new species, face 

Fig 4 Lycosa mehca, new species, epigynum 

Fig 5 Pardosa pacata , new species, palpus, ventral view 

Fig 6 Lycosa airopos L Koch, epigynum 

Fig 7 Pardosa pacata, new species, palpus, lateral view 

Fig 8 Heteropoda hamata, new species, palpus, ventral view. 

Fig 9. Heteropoda hamata, new species, palpus, lateral view 
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and one paratype in the collection of The American Museum of Natural 
History, one paratype in the collection of the United States National 
Museum (U. S. N. M. Cat. No. 1233). 

This species is readily separable from the other oriental members of 
its genus by the curious coloration of the chelicerae which are provided 
basally with a sheathlike covering of reddish hairs while distally they are 
black. 


Lycosa atropos L. Koch 
Figure 6 

Lycosa atropos L. Koch, 1877, Verh. Zool.-Bot. Gesell. Wien, XXVII, p. 770, 
PL xvi, fig. 34. 

Male. —Total length, 11.88 mm. Carapace 6.24 mm. long, 4.56 mm. wide. 
Abdomen (exclusive of spinnerets), 5.54 mm. long, 2.87 mm. wide. Carapace dark 
brown except for a yellowish median dorsal stripe which narrows between the eyes 
of the third row and has its anterior termination between this row and the second 
row; the band tapers regularly caudad to the posterior border. Sides with slight 
indications of submarginal bands. Eye region darker, the eyes on black discolora¬ 
tions. Clypeus dark brown, the chelicerae reddish with black inner edges. Ster¬ 
num, labium, endites, and coxae light brown, the sternum with a dark median longi¬ 
tudinal mark. Legs light brown, the anterior patellae and tibiae with a dark stripe 
on each lateral surface, the posterior tibiae with the stripe broken at the middle. 
Abdomen grayish, the dorsum provided with a basal lanceolate mark that gives off 
on each side two light bars, one from the middle and one from the caudal end; below 
this pattern are two distinct light brown chevrons and indications of a third. At the 
anterior declivity is a dark brown or black mark, almost as wide as the abdomen at 
that point, portions of which extend to the antero-lateral borders of the dorsum. 
Sides of the abdomen light gray, the venter with three longitudinal dark bands. 

Width of the face, 3.17 mm. First row of eyes shorter than the second (40/46), 
slightly procurved, the eyes subequidistant with the laterals three-fourths as large 
as the medians. Quadrangle of posterior eyes wider than long (24/20), the anterior 
eyes larger than the posterior (3/2). Clypeus about equal in height to the diameter 
of an anterior median eye. Lower cheliceral margin armed with three robust teeth. 
Labium longer than broad (14/12), the basal excavations deep (5/14). Posterior 
spinnerets distinctly longer than the anterior (15/12), the distal joint of the posterior 
spinneret about half as long as the proximal. Palpus as in L. Koch’s figure cited 
above. 

Legs 4123, all the tibiae armed below with three pairs of spines, the distal pair 
subapical. Tibiae III and IV armed above with basal and submedian spines. The 
measurements of the legs in millimeters are as follows: 



Femur 

Patella 

Tibia 

Metatarsus Tarsus 

Total 

I 

5.50 

2.57 

4.55 

4.46 

2.97 

20.05 

II 

4.95 

2.57 

2.96 

4.55 

3.07 

18.10 

III 

4.95 

1.98 

3.56 

4.47 

3.00 

17.95 

IV 

6.44 

2.48 

4.95 

7.13 

3.47 

24.47 
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Female. —Although the following description is based on a single specimen so 
injured as to be almost indescribable, it is of value since the female of this species 
has heretofore been unknown. Carapace, 7.43 mm. long, 4.45 mm. wide. Abdo¬ 
men (exclusive of spinnerets), 6.63 mm. long, 4.45 mm. wide. Carapace light brown, 
lateral declivities darker, dorsum with a broad median longitudinal stripe, yellowish 
in color and with irregular borders, which is constricted anteriorly ending between the 
second and third eye-rows, broadest anterior to the thoracic groove and tapering 
posteriorly. Eye region and most of the pars cephalica light. On each side of the 
dorsal stripe at its posterior termination is a distinct dark brown triangular mark 
with its apex directed cephalad. Clypeus light brown. Chelicerae reddish, black 
at the inner edges. Sternum, labium, and endites light brown, the sternum with 
an irregular median dark mark. Legs as in the male. Dorsum of the abdomen as in 
the male, venter somewhat darker and not forming distinct bands. The female as 
a whole is lighter than the male and its markings are not so clearly set off from the 
background. 

Width of the face, 3.56 mm. First row of eyes distinctly shorter than the second 
(33/40), slightly procurved, the eyes about equally spaced, with the laterals about 
five-sevenths as large as the medians. Quadrangle of posterior eyes wider than long 
(23/19), the anterior eyes longer than the posterior (16/11). Clypeus about equal 
in height to the diameter of an anterior median eye. Lower margin of the furrow 
of the chelicerae armed with three robust teeth equally spaced. Labium longer 
than broad (13/11). Posterior spinnerets distinctly longer than the anterior, the 
distal joint of the posterior spinnerets about half as long as the proximal. All the 
legs except those of the first pair lacking; tibia and patella of this pair, 7.13 mm. long. 

Epigynum longer than wide (21/18), posteriorly broad, anteriorly ending in a 
rounded point. Guide characteristically inverse T-shaped with the transverse bar 
wide and the longitudinal piece enlarged at the middle. For further details regarding 
the structure of the epigynum see figure 6. 

Records. —China: male and female and two immature females 
from Hong Kong, late January, 1920 (Bassett Digby), in the collection 
of The American Museum of Natural History; male from Suifu, Szech¬ 
wan Province (D. C. Graham), in the collection of the United States 
National Museum. 

In the structure of the palpal organ the male of this species is to all 
practical purposes indistinguishable from its closely related Chinese 
allies, L. coelestis L. Koch and L. subcoelestis I. Fox. The species is 
unique, however, in the possession of unusually long posterior spinnerets 
and by these it may readily be separated from the other Chinese mem¬ 
bers of its genus. Although this character pertains more or less to the 
subfamily Hippasinae, L. airopos finds its proper place in Lycosa, for 
its other structures are characteristic of that genus. 

In spite of reasonable activity in the study of Oriental spiders since 
1877, when this species was first described, the above finds seem to 
represent the first record of its occurrence subsequent to that date. 
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This is explicable on the basis that large collections, in reality contain¬ 
ing L. coelestis L. Koch, L . subcoelestis I. Fox, and L. atropos L. Koch 
could easily have been reported as the first-named species. Since L. 
atropos hfl,s been found as far west as Suifu, Szechwan Province, and as 
far east as Hong Kong, it is believed to occur commonly throughout 
China and southern Japan. 

Pardo sa pacata, new species 
Figures 5 and 7 

Male. —Total length, 7.69 mm. Carapace, 3.94 mm. long, 2.77 mm. wide. 
Abdomen, 3.07 mm. long, 1.98 mm. wide. Carapace orange-brown, bearing on each 
lateral declivity a broad longitudinal dark brown band having irregular borders; 
eye region dark brown, provided with bars of yellowish hairs laterad between the 
first and second eye-rows and above the anterior median eyes; dorsum consisting of 
a light me dian band beginning a short distance behind the third eye-row, widest at its 
middle, and narrowing abruptly as it goes down the posterior declivity. Sides with 
broad submarginal bands concolorous with the dorsum that terminate at the borders 
of the pars cephalica. Clypeus and chelicerae dark brown. The sternum and labium 
also dark brown, the former bearing a small irregular light mark at the middle, both 
contrasting strongly with the coxae and endites which are yellowish. Legs orange, 
clear below, above the femora bear two or three incomplete simulations, while the 
tibiae bear a basal and a median annulation. Palpus clear yellow except for the 
tarsus which is dark brown and contrasts strongly with the other joints. Abdomen 
yellowish, with a brown median lanceolate mark at the base and five brown trans¬ 
verse bars or chevrons distally. Venter orange or yellow. 

First row of eyes slightly procurved, the medians separated from each other by 
one and one-half diameters, much closer to the laterals which are three-fourths as 
large. Second eye-row wider than the first (32/25), the eyes separated by one and 
one-half diameters. Third eye-row wider than the second (39/32), the eyes separa¬ 
ted by about three diameters. Quadrangle of posterior eyes broader than long 
(39/32), narrowed in front. Head portion moderately broad, the width at the pos¬ 
terior eye-row about three-fifths the greatest width of the carapace. Clypeus equal 
in height to about twice the diameter of an anterior median eye. Lower margin of 
the furrow of the chelicerae armed with three teeth of which the basal is weak, the 
others are robust. For the structure of the palpus see figures 5 and 7. 

Legs I, 12.97 mm.; II, 12.38 mm.; Ill, 11.19 mm.; IV, 16.24 mm. The first 
tibiae armed below with three pairs of spines, of which the basal and submedian 
pairs are long and robust while the apical is weak. 

Type Locality. —China: male holotype from Hong Kong, late 
January, 1920 (Bassett Digby) in the collection of The American 
Museum of Natural History. Male paratype bearing the same data in 
the collection of the United States National Museum (U. S. N. M. Cat. 
No. 1234). 

This species resembles P . muitivaga Simon in the possession of annu¬ 
late femora and tibiae, but differs in the structure of the palpal organ 
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and in being larger in size. In its general coloration it is similar to the 
figure published by Bosenberg and Strand for their Tarenivla depectinata, 
but is distinguishable from that species by its complex palpal organ 

Ctenidae 

Anahita fauna Karsch 

Anahita fauna Karsch, 1879, Verh. Ver. Rhein!., XXXVI, p. 99, PI. i, fig. 18. 

Record. —China: two immature females from Hong Kong, late 
January, 1920 (Bassett Digbv), one in the collection of The American 
Museum of Natural History, the other in the United States National 
Museum. 

The generic position of this species will be doubtful until a close 
examination of mature specimens can be made. Unfortunately, the 
ones at hand are immature. 


Sparassidae 

Heteropoda fordpata (Karsch) 

Sarotes fordpatus Karsch, 1881, Berliner Entom. Zeitschrift, XXV, p. 38. 

Record. —China: male from Yunnanfu, Yunnan Province (John 
Graham) in the collection of The American Museum of Natural History. 

Heteropoda amphora I. Fox 

Heteropoda amphora I. Fox. 1936, Jour. Washington Acad. Science, XXVI, No. 
3, p. 126, Fig. 1. 

Record. —China: female from Hong Kong, late January, 1920 (Bas¬ 
sett Digby) in the collection of The American Museum of Natural 
History. 

The discovery of this species in Hong Kong, so far from its type 
locality in Szechwan Province, indicates that it may be of general distri¬ 
bution in China. 


Heteropoda hamata, new species 
Figures 8 and 9 

Male. —Total length, 20.79 mm. Carapace, 9.61 mm. long, 8.91 mm. wide. 
Abdomen, 11.99 mm. long, 6.44 mm. wide. Carapace reddish brown, dorsum with a 
dark median line extending from between the anterior median eyes to the posterior 
declivity. Caudad is a broad transverse white band, outlined above and below with 
black hairs, that is reminiscent of H. venatoria (Linnaeus). Sides of the carapace with 
reddish stripes or bars and narrow marginal black lines. Eye area, clypeus, and cheli- 
cerae reddish, the last named structure darkest. Coxae, sternum, and endites clear 
yellow, the labium darker, edged with light brown. Legs light brown, the first pair 
somewhat darker than the others. Abdomen dark brown, with a light basal lanceo- 
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late stripe having on each side two distinct light spots, one at the middle and one at 
the posterior end. Sides of the carapace concolorous with the dorsum; venter lighter, 
with two longitudinal dark lines extending from the epigastric furrow almost to the 
spinnerets. 

First and second eye-rows slightly recurved, the former seven-ninths as wide as 
the latter. Anterior median eyes separated by about a diameter, one-balf a diameter 
from the anterior laterals, and three-fourths as large as the latter. Posterior median 
eyes separated from each other by more than a diameter, from the posterior laterals 
by less than two diameters and two-thirds as large as the latter. Median ocular 
quadrangle longer than wide (20/19), narrower in front than behind (15/19). Cly- 
peus higher than the diameter of an anterior median eye (10/7). Chelicerae with 
four teeth on the lower margin of the furrow, the one furthest from the claw being 
the least robust, and three teeth on the upper margin of which the middle one is the 
most robust. Labium about as long as wide, much shorter than the endites (4/9). 

Anterior tibiae with 2-2-2-2 spines below, the last pair apical, posterior tibiae 
with 2-2-2 spines below, the last pair apical. Trochanters notched. The legs are 
too injured to be measured with accuracy. Patella of the palpus slightly smaller 
than the tibia, the latter with a single curved process, broad basally but curving 
distally. The palpus resembles that of H. fordpata Karsch but differs in that the 
tibia is provided with a single process rather than with two in a forceps-like arrange¬ 
ment. For further details regarding the structure of the palpus see figures 8 and 9. 

Type Locality. —China: male holotype and a male paratype 
from Yachow, Szechwan Province, May-June, 1928 (D. C. Graham). 
The holotype in the collection of the United States National Museum 
(U. S. N. M. Cat. No. 1235), the paratype in the collection of The 
American Museum of Natural History. 

The records available indicate that eight Chinese spiders have been 
referred to Heteropoda, but of these two are of doubtful validity. Strand 
has offered good reasons for the belief that H. aulica L. Koch is equiva¬ 
lent to H. venaioria (Linnaeus), or at most a subspecies of it, and that 
H. peditata (Karsch) is identical to H. invida L. Koch. Until more is 
known about this genus, which bids fair to become an important one in 
China, it will not be possible to ascertain the correct status of the 
questionable species. H. venaioria (Linnaeus), invida L. Koch, fordpata 
(Karsch), amphora I. Fox, and the new species described above arc similar 
in general appearance forming a distinct group whose members are brown 
in color and possess a white transverse band at the posterior border of 
the carapace as well as a more or less distinct yellow one on the clypeus. 
The small species, H. virgaia and H. grahami I. Fox differ somewhat 
from the group, the former being pale without distinct marlringa , as 
far as can be judged from the holotype, and the latter yellowish and 
maculate with red. Although at the time of its description H. grahami 
was believed to be an ally of the uncertain H. aulica because of its 
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resemblance in the epigynum to L. Koch’s figure of that structure in 
his species, it is now known to be distinct and not related to that species. 

Gnaphosidae 

Gnaphosa compirensis Bosenberg and Strand 

Gnaphosa compirensis Bosenberg and Strand, 1906, Abb. Senckenb. Naturf. 
GeseU., XXX, p. 123, PL xvi, fig. 481. 

Record. —China: four females from Mupin, Szechwan Province, 
July, 1929 (D. C. Graham), one in The American Museum of Natural 
History, the others in the United States National Museum; a female 
from Shin-Kai-Si, Mt. Omei, 4400 ft., and one from Suifu, Szechwan 
Province, 1000 ft., June, 1930, in the United States National Museum. 

Gnaphosa sinensis Simon 

Gnaphosa sinensis Simon, 1880, Ann. Soc. Ent. France, (6) X, p. 121, PL m, 
figs. 22, 23, and 24. 

Record. —China: male from Mt. Omei, Szechwan Province, July, 
1921, and a male from Yachow, 2200 ft., August 4,1930 (D. C. Graham), 
in the United States National Museum. 




AMERICAN MUSEUM NOVITATES 

N um ber 908 Thb American Museum op Natural History FeblUarV 13 1937 

THE PHYSIOLOGY, LIFE CYCLES AND PHYLOGENY OF THE 
PARASITIC FLATWORMS 1 

By Horace W. Stunrard 

The present account is restricted to those classes of the phylum 
Platyhel m inthes whose members are obligate parasites. This arbitrary 
limitation is made despite the obvious fact that many of the turbellarians 
are parasitic and that the exclusively parasitic groups have a common 
ancestry with the Turbellaria. Although the forms are genetically 
related, the free living and parasitic species are so unlike in life history 
and metabolic activities that they constitute two distinct groups, so 
widely separated that the characteristics and methods of study applica¬ 
ble to one are entirely inadequate for the other. 

The adoption of the parasitic habit has led to modification of the 
parasite, particularly the digestive and reproductive systems, with at¬ 
tendant alterations in metabolism and in the course of the life cycle. 
Ordinarily the worm becomes sexually mature in or on a definite organ 
and passes the remainder of its life there. For perpetuation of the species, 
it is essential that dispersal stages of the parasite leave the definitive host 
and accomplish the infection of new hosts. If two or more host species 
are required to complete the life cycle, there may be a corresponding 
number of infective larval stages. In the long period of evolutionary 
history there have been many changes in the relations between hosts and 
parasites. While there is much uncertainty concerning the phytogeny 
of the parasitic flatworms, it is patent that parasitic species have been 
derived from free living ancestors and that present life cycles are in many 
cases very different from the original ones. Former hosts have become 
extinct and certain of their parasites, modified in form and life history, 
have passed on to other hosts. Moreover, former hosts, serving as food 
for other animals, have carried their parasites into new host species 
where they have become established. Such a history has led to alterna¬ 
tion of hosts and the interpolation of new hosts, to accessory methods 
of reproduction, to metamorphosis and peculiar types of metagenesis. 

The profound changes which have occurred in the life cycles and 

^Contribution from the Biological Laboratory, New York University, and the Department of 
Lower Invertebrates, The American Museum of Natural History. 
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metabolism of parasitic species have so modified their physiological 
requirements that they have become incapable of free-living existence 
and are dependent on their hosts for nourishment. The problem is 
complicated by the fact that the life cycles of most parasitic flatworms 
comprise two or more successive generations which may infest different 
host species and for which the essential conditions and nutritional de¬ 
mands may be very dissimilar. Their physiology has been studied very 
little and the factors which determine host-parasite specificity are quite 
unknown. The basis of the relationship is chemical and the adjust¬ 
ment has developed gradually during a long period of association. Cer¬ 
tain parasites manifest very rigid host-parasite specificity while others 
may complete their development in a variety of different hosts. 

An excellent review of present knowledge concerning the respiration, 
metabolism and nutrition of parasitic worms was made by McCoy 
(1935). The normal habitat of these worms is varied and those which 
live in the intestine must exist in the virtual absence of oxygen. Bio¬ 
chemical studies on Fasciola hepatica, Moniezia expansa and Triaeno- 
phorus nodidosus have shown that they live equally well in the presence 
or absence of oxygen. Under anaerobic conditions the worms consume 
glycogen with the production of COs and fatty acids while in aerobic 
conditions the consumption of oxygen varies directly with the oxygen 
tension of the medium. The CO 2 production is the same under anaerobic 
and aerobic conditions and bears no constant relation to the oxygen con¬ 
sumption. The exact r&le of oxygen in metabolism is doubtful and all 
of the results are subject to the criticism that the experiments were not 
performed under sterile conditions. It is impossible at present to deter¬ 
mine to what extent the results have been influenced by the activities 
of bacteria. Since cestodes have no alimentary tract, their nutrition 
must be entirely saprophytic, while the nutritional requirements of 
trematodes probably vary in different species. Certainly the flukes 
which infest the lungs, blood vessels, intestine, liver and urinary bladder 
live in very diverse habitats. To what extent digestion is extracellular 
or intracellular, and whether the worms utilize only soluble products or 
whether they feed on cells and tissue exudates, is as yet uncertain. 

Since the environmental conditions are so unlike during different 
periods of the life cycle, the physiological processes of parasitic flatworms 
must vary to a considerable degree. There is much evidence that the 
worms are not deleteriously affected by wide variations in environmental 
conditions, and changes in such factors as pH, CO», temperature and 
constitution of the external milieu may have only slight effects. In 
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contrast to these observations is the well-known host-parasite specificity 
which in certain instances almost limits a particular parasite to a single 
host species. 

None of the parasitic flatworms has ever been raised in artificial 
media and at present the only feasible method of culturing these animals 
is to maintain them in or on appropriate hosts. Attempts to grow them 
in vitro have resulted in failure, largely because there is no adequate 
knowledge of their metabolic requirements. Attempts to culture these 
parasites have been confronted by two horns of a dilemma. The worms 
cannot be maintained in vitro because their physiology is so imperfectly 
understood, and their physiological processes cannot be subjected to 
controlled study since the worms cannot be maintained under experi¬ 
mental conditions. The writer (1930, 1932) has reported attempts to 
culture the trematode Cryptocotyle lingua and the cestode Crepidobo- 
thrium l&nnbergi in nutrient media. This trematode was selected be¬ 
cause it does not have a rigid host specificity and develops in many ani¬ 
mals. Furthermore, it reaches maturity in about six days. Various 
methods were tried to secure specimens free from bacteria, but none was 
entirely successful. The worms not only failed to grow, but actually 
diminished in size during the experiment. Crepidobothrium Idnnbergi 
was selected because it is parasitic in a poikilothermous animal and the 
experiments could be conducted at room temperature. In this species 
some growth and development was obtained, but the strobilas were 
abnormal in appearance and the proglottids were sterile. Although 
these studies attained little in the way of successful results, they indi¬ 
cate that the problem can be solved. The development of techniques 
by which metazoan endoparasites can be grown in artificial media would 
be a most important step in the advancement of knowledge of the 
parasitic flatworms. 

The life cycles of most species are complicated and it is only in recent 
years that substantial progress has been made in the elucidation of the 
successive developmental stages. Indeed, most of the known life his¬ 
tories have been discovered in the last ten years, and the number of life 
cycles which have been experimentally demonstrated is exceedingly 
small when compared with the number as yet unknown. Among the 
developmental cycles which have been reported, many are incompletely 
described. Frequently only a portion of the cycle is sketched with sug¬ 
gestions concerning the probable course of development. A further 
distressing situation results from the fact that it is often extremely diffi¬ 
cult to complete known life histories under laboratory conditions. 
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All members of a natural family follow a similar course of develop¬ 
ment and it has become clearly evident that types of life cycle are closely 
correlated with phylogenetic and systematic relations of the worms. 
The life cycles of animals, and especially parasitic ones, provide the best 
evidence of their genetic relations and systematic position. Actually, 
in species which have undergone excessive adaptation, the develop¬ 
mental stages afford the only adequate and satisfactory data on which 
to base a determination. The pronounced degeneration of many para¬ 
sitic flatworms, involving the more or less complete loss of the digestive 
tract and the interpolation of accessory methods of reproduction, indi¬ 
cate a very long period of parasitic existence. Evidence of the remote 
origin of the digenetic trematodes was noted by Stunkard and Shaw 
(1931) from the observation that closely related species infest marine 
and fresh-water hosts that have been distinct since the Mesozoic era. 

If habitat, degree of degenerative change and extent of adaptation 
are taken as criteria, the parasitic flatworms may be arranged in the 
following sequence: Mesozoa, Cestoidea and Trematoda. Each of the 
classes is composed of two more or less distinct groups. The Mesozoa 
contain the orders Rhombozoa and Orthonectida; the Cestoidea com¬ 
prise the subclasses Cestodaria and Cestoda; while the Trematoda 
contain the subclasses Digenea and Monogenea. The Mesozoa are 
simple degenerate organisms, which infest marine invertebrates, and 
which have probably been parasitic since early geologic periods. The 
Cestoidea, perhaps less ancient, were originally parasites of inverte¬ 
brates and most of them still pass their early developmental stages in 
arthropods or annelids. The subclasses of the Trematoda are not closely 
related, since the Digenea were probably parasites of molluscs before 
the advent of higher vertebrates, while the Monogenea have adopted 
the parasitic habit at a more recent period and infest only vertebrate 
hosts. 
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MESOZOA 

The name Mesozoa was proposed by Ed. van Beneden (1876) to de¬ 
note a group of organisms which he regarded as intermediate between Pro¬ 
tozoa and Metazoa. These animals were discovered in the renal sacs of 
cephalopod molluscs by Krohn (1839) and had been studied by Kolliker 
(1849), Wagener (1857), Clapar&de and Lachmann (1861), Lankester 
(1873) and P. J. van Beneden (1875). E. van Beneden characterized the 
Mesozoa as animals without germ layers or gastrula formation, and 
originally the group contained only the dicyemids. The orthonectids 
were discovered by Keferstein (1868) and the study of these animals by 
McIntosh (1874), Giard (1877, 1879) and Metschnikoff (1881) led to 
their inclusion in the Mesozoa. Other inadequately described species 
have been appended tentatively to the group. 

The zoological position of the Mesozoa is yet uncertain and students 
of these parasites have held very different opinions concerning their true 
status. Clapar&de and Lachmann related them to the Infusoria and 
particularly to the Opalinidae. P. J. van Beneden placed them with the 
gregarines and Foettinger (1881) listed them as parasitic Infusoria. 
Hatschek (1888) noted the similarity between these organisms and the 
planula stage of certain Cnidaria and proposed for them the name Planu- 
loidea, as an appendix to the Coelenterata. Lameere (1918, 1922) ad¬ 
vanced an ingenious and plausible thesis relating the Mesozoa to the 
echiurids. He stated (1922, p. 784), “Les pr6tendu MSsozoaires sont 
par consequent des Vers du groupe des Echiuriens derives du genre 
Bonellia , chez lesquels le nanisme et la degenerescence accompagnant 
la vie parasitaire ont affecte la femelle aussi bien que le m&le.” Met¬ 
schnikoff (1879), Giard (1879), Leuckart (1882), Braun (1893) and 
other parasitologists have considered the Mesozoa as degenerate flat- 
worms. 

Two excellent studies on the dicyemids of the Mediterranean and 
of the Pacific coast of North America, respectively, were done by the 
eminent American zoologists, Whitman (1882) and Wheeler (1899). 
Both opposed the idea of van Beneden to establish a separate subking¬ 
dom for the Mesozoa and Whitman, after a careful embryological study, 
concluded: “I see no good reason for doubting the general opinion that 
they are Plathelminths degraded by parasitism.” 

In a recent monograph Hartmann (1925) contended that the Mesozoa 
c ann ot be compared either with a planula or with an epibolic gastrula, 
nor with any developmental stage higher than a morula. He main¬ 
tained that their organization is definitely more simple than that of true 
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Metazoa in which a gastrula appears in development. Furthermore he 
stated that they manifest a “primary” alternation of generations and a 
primitive agametic type of reproduction which occurs among the 
Protozoa but not among the Metazoa. The concept of Hartmann is 
very similar to the original one of van Beneden. Hartmann defined the 
Mesozoa as multicellular animals of morula-like form, which consist of 
a somatoderm and a reproductive organ, and which have a “primary” 
alternation of generations. According to him the Phylum Mesozoa 
contains a single class, the Moruloidea, with two orders, Rhombozoa 
and Orthonectida. In the Rhombozoa he listed two families, Dicyemidae 
and Heterocyemidae. It should be noted, however, that the family 
Heterocyemidae contains only the two genera Conocyema and Micro - 
cyema. Since the name of the family must be formed from the stem of 
the name of the type genus plus the ending idae, it is apparent that the 
name Heterocyemidae is not valid. For the family Heterocyemidae 
of Hartmann, I propose the name Conocyemidae with Conocyema as 
the nomenclatorial type. Similarly, in the Orthonectida, Hartmann 
recognized the family Orthonectidae in which he included the two genera 
Rhopcdura Giard and Stoecharthrum Caullery and Mesnil. For this 
family I propose the name Rhopaluridae. Furthermore, Hartmann 
listed the family Heteronectidae, with a single genus Pelmatosphaera. 
Since this family contains a single genus, the name of the family must 
become Pelmatosphaeridae. Hartmann described the reproductive 
stages of the Dicyemidae which occur in the mollusc but admitted un¬ 
certainty concerning the method by which new infections are established. 
He declared that it is impossible, because of their parasitic mode of life, 
to determine whether the organization of the Dicyemidae and Ortho¬ 
nectidae is progressive or retrogressive, but that in a taxonomic treat¬ 
ment of the Mesozoa it is not essential to determine whether their sim¬ 
plicity is primitive or secondary. 

On the last two points the opinion of Hartmann appears to be at 
variance "with established biological principles. The ideas advanced by 
Hartmann were presaged and proscribed by the statement of Whitman 
(1882), “Thus far no objection has been raised to the creation of a middle 
division of the animal kingdom on the ground that all the assumed 
representatives of this division are parasites. But I think this must be 
admitted to be one of the unfortunate aspects of the case, although we 
may not be able to point to undeniable evidence of degeneration. 
But who will venture to assert, before applying the hypothesis of 
‘degenerative evolution/ it is indispensable to find unmistakable marks 
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of degeneration, such as are seen, for example, in the development of 
Sacculina , Lernaeocera , Barnacles , etc.? That this hypothesis admits 
of a very wide application to the simpler forms of life has been made 
sufficiently clear by Dohm (27) and Lankester (40). When we £nd 
an animal in the form of a simple sack, filled with reproductive elements, 
secured by position against enemies, supplied with food in abundance, 
and combining parasitism with immobility, we have strong reasons for 
believing that the simplicity of its structure is more or less the result of 
the luxurious conditions of life which it enjoys, even if its development 
furnishes no positive evidence of degeneration.” In addition to the 
strong presumptive evidence cited by Whitman, there are certain fea¬ 
tures which may be regarded as positive evidence of parasitic degenera¬ 
tion, but a final decision can be reached only when the development of 
the Dicyemidae is completely known. If parasitism has led to progres¬ 
sive evolution in the Mesozoa, as suggested by Hartmann, it is a most 
unusual and remarkable occurrence, and one that could be accepted 
only when supported by incontestable proof. All available evidence 
appears to indicate that the simplicity of the Mesozoa is secondary and 
the result of parasitic adaptation. If it should be established that the 
simplicity is not primitive, the basis of Hartmann's classification would 
disappear, together with his assertion that the nature of the simplicity 
(whether primitive or secondary) may be disregarded in systematic 
considerations. 

For the present at least, I am disposed to regard the Mesozoa as 
degenerate or highly specialized flatworms, derived not from any exist¬ 
ing group of the Turbellaria but from a very remote ancestor of all exist¬ 
ing flatworms. They probably branched off a primitive stem before the 
origin of the digenetic trematodes or cestodes. The free swimming larvae 
are modified planulae and bear many resemblances to the larvae of the 
trematodes. 


RHOMBOZOA 

These organisms occur on the venous appendages of the excretory 
organs of cephalopod molluscs. Their life cycle is very imperfectly 
known. The development of the successive stages in the mollusc has 
been described by several authors, but there is much difference of opinion 
concerning the infusorigen and infusiform stages. Earlier authors de¬ 
scribed the infusorigen individuals as females and the infusiform embryos 
as males, but Lameere (1918, 1922) contended that the infusorigens 
are hermaphroditic, that there are no males, and that the infusiform is 
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an infective stage which leaves the cephalopod and transmits the infec¬ 
tion to a new host. He advanced the hypothesis that the infusiform may 
enter some host other than a cephalopod and that there may be another 
generation or series of generations in an as yet unknown host. The 
observations of Lameere concerning the sequence of stages in the mollusc 
confirmed those of Wheeler (1899). The recent studies by Nouvel 
(1929, 1932, 1933) support the opinion of Lameere concerning the life 
cycle. 


ORTHONECTIDA 

The Orthonectida are parasites of planarians, nemertines, annelids, 
echinoderms and molluscs. There is an alternation of generations; the 
sexual phases are free living in the sea and the asexual stages occur in 
plasmodia in the tissues of various animals. In dioecious species the 
males and females are distinguished by differences in size and form. 
Certain species are hermaphroditic and it is believed that the monoecious 
condition is secondary, although the development of the sexual conditions 
is not well known. In a recent paper Atkins (1933) described the suc¬ 
cessive stages and swimming behavior of Rhopalura granosa, a species 
which infests the lamellibranch mollusc, Heteranomia squamula . 
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CESTOIDEA 

This class of the Platyhelminthes is extensively adapted to the parasitic 
habit. Except for the occasional appearance of ephemeral larval stages 
these worms are endoparasites, and all traces of a digestive system have 
disappeared. With rare exceptions, the adult stages live in the intestine 
of vertebrates. The mature worms lack sense organs and the body is 
covered with cuticula. Typically the body consists of scolex, neck and 
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strobila, although any one of these parts may be absent. Except for 
species of the genus Dioecocestus, all members are hermaphroditic. 
In monozoic species there is a single set of male and female reproductive 
organs, while in merozoic ones the gonads are serially repeated in more 
or less completely distinct proglottids. Occasionally the male and female 
organs may be duplicated in each proglottid. The Cestoidea may be 
arranged in two subclasses, Cestodaria and Cestoda. 

CESTODARIA 

The Cestodaria are a small group of monozoic forms in which the 
larva (Lycophora) contains ten hooks. There are two orders, Amphili- 
nidea and Gyrocotylidea, each composed of a single family. The 
Amphilinidae are parasitic in the body cavity of ganoid fishes, the Gyro- 
cotylidae in the intestine of selachians. Members of the Amphilinidae 
occur infrequently in the body cavities of teleost fishes and according to 
Woodland (1923) the worms, when sexually mature may bore through 
the body wall. In ganoid fishes, eggs of the parasite pass out through the 
abdominal pores. The life cycle of Amphilina foliacea was discovered 
by von Janicki (1928). Eggs of the parasite are eaten by species of 
Gammarus and related crustaceans; the embryos develop in the body 
cavity to the plerocercoid stage. Since the final hosts feed on these 
crustaceans it is probable that no other host is required. The early 
stages in the life history of Gyrocotyle were described by Ruszkowski 
(1931). 

The older authors and more recently Woodland (1926) regarded all 
monozoic species as members of the Cestodaria. Ltihe (1910), Nybelin 
(1922), Hunter (1930) and Fuhrmann (1931), however, considered the 
Caryophyllaeidae as secondarily monozoic and members of the Pseudo- 
phyllidea. 
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CESTODA 

The subclass Cestoda contains a large assemblage of species, all of 
which, with the exception of those in the family Caryophyllaeidae, are 
merozoic and form a more or less distinct strobHa. The larva (Onchos- 
phaera) contains six hooks and lacks the clear structural differentiation 
of the Lycophora. There are five orders and the life histories in each 
will be discussed separately. 

The metabolism of cestodes is obscure and there is no satisfactory 
explanation why the living worms are not digested in the intestine of their 
host. Since cestodes have no digestive tract, their nutrition must be 
entirely saprophytic. Their nutritional requirements cannot be very 
rigid, however, since the content of the alimentary tract is inconstant 
in amount and character and the worms are normally subjected to 
greatly varying conditions. Numerous attempts have been made to 
maintain these worms in vitro but the results, from those of Lonnberg 
(1892) to those of Wardle (1934), have been disappointing. The latter 
paper contains a good bibliography. 

TETRAPHYLLIDEA 

Members of the order Tetraphyllidea occur in the intestine of fishes, 
amphibians and reptiles. The Phyllobothriidae, Onchobothriidae, 
Lecanicephalidae, Cephalobothriidae and Discocephalidae infest sela¬ 
chian fishes, while the Monticellidae parasitize siluroid fishes. Members 
of the family Proteocephalidae (Ichthyotaeniidae) occur in fresh-water 
fishes, amphibians and reptiles. Larvae of the marine species have been 
found in copepods and later stages in teleosts, molluscs and larger crus¬ 
taceans. No life cycle has been completely traced but there is evidence 
of asexual multiplication of the larvae and it is probable that two 
intermediate hosts are involved. 

In the family Proteocephalidae, the life history of several species has 
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been discovered. An account of the early work is contained in the paper 
by Essex (1928a). The complete life cycle of Proteocephalus filicollis 
was traced by Meggitt (1914). Sexually mature stages occur in the 
stickleback and Cyclops varius was found to be the first and only inter¬ 
mediate host. A similar life cycle was described by Wagner (1917) for 
Proteocephalus torulosus. Adult worms infest Cyprinus orfus while 
Cyclops strenuus and Diaptomus castor serve as first intermediate hosts. 
Kuczkowski (1925) found that the larvae of P. percae and P. longicollis 
develop in species of Cyclops . Essex (1928a) described the life history 
of two species of Corallobothrium which occur in catfishes. Infection 
was produced in species of Cyclops by feeding eggs of the cestodes. 
The infected cyclops were fed to minnows, Notropis blennius , and the 
larvae were recovered from the body cavity. Catfishes became in¬ 
fected by eating either the infected cyclops or infected minnows. 
Essex showed that ordinarily two intermediate hosts are involved in 
the life cycle although the second intermediate or transfer host is not ab¬ 
solutely essential. Apparently the larvae develop only in particular 
species of crustaceans and if these crustaceans are eaten by an animal 
other than the normal host the larvae bore from the intestine to the 
body cavity. In the normal host they remain in the lumen of the in¬ 
testine and attain sexual maturity. Other recent American contributions 
include the studies of Hunter (1928, 1929), Magath (1929) and Thomas 
(1931). 


DIPHYLLIDEA 

The order Diphyllidea contains a single genus Echinobothrium . 
Sexually mature stages live in the intestine of selachian fishes and larvae 
of these cestodes have been reported from marine crustaceans and mol¬ 
luscs. Ruszkowski (1927) described the life cycle of E. bmedeni , in 
which the larvae were found in the decapod crustacean Hippolyte 
varians . He gave a complete historical review of the group and con¬ 
cluded that there is a single intermediate host. 

TETRARHYN CHIDE A 

The tetrarhynchid cestodes are principally parasites of selac hian 
fishes although species have been reported from Silurus glanis and 
Lota lota in Swiss lakes and Haplobothriwn globuliforme occurs in the 
intestine of Am/ia calva . The eggs contain a ciliated larva, coracidium, 
and larval stages have been reported in the coelom and other organs of 
holothurians, molluscs, crustaceans and fishes. Although the complete 
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life history is not known for any of the marine species, Dollfus (1929, 
1930) divided the order into two groups; Acystidea, in which the larva 
is a plerocercoid; and Cystidea, in which the larva is a tailed or tailless 
cysticercoid (plerocerous). More recently (1935) in a preliminary note 
he has announced the inaccuracy of this arrangement. The life cycle of 
H. gldbuliforme is known through the studies of Essex (1929) and Thomas 
(1929). The coracidium is eaten by species of Cyclops and the second 
larval stage occurs in the liver of Ameiurus nebvlosis and the sunfish. 
Part of the life cycle of Grillotia erinaceus was described by Ruszko wski 
(1932). The present fragmentary knowledge concerning the develop¬ 
ment of the tetrarhynchid cestodes indicates that members of this 
group typically have a three-host life cycle. 

PSEUDOPHYLLIDEA 

Members of this order infest all classes of vertebrates and one genus, 
Archigetes, contains species, possibly neotenic, which become mature 
in the coelom of oligochaete annelids. The first life cycle in this order to 
be experimentally demonstrated was that of Diphyllobothrium latum, 
the human fish tapeworm, by Janicki and Rosen (1917). A more de¬ 
tailed study of the development of this species was done by Vogel (1929, 
1930). D. latum is now endemic in the United States and a series of 
studies in this country has confirmed the earlier accounts. Ciliated 
embryos (coracidia) emerge from the eggs and are eaten by copepods. 
The larvae bore into the body cavity of the crustacean where they de¬ 
velop into procercoids. The infected copepods are eaten by small fish 
and the larvae pass into the muscles where they become plerocercoids. 
If these small fish are eaten by other larger fishes the larvae migrate 
again to the muscles. When fish containing mature plerocercoids are 
eaten by the final host the larvae remain in the intestine and develop 
to sexual maturity. Rosen (1918) described similar life cycles for Tri- 
aenophorus nodidosus and Abothrium infundibuliforme although Fuhr- 
rrmnn (1931) reproduced Rosen’s figures of A. infundibuliforme and 
assigned them to the species Eubothrium crassum (Bloch). Similar 
life cycles were described for Ligula simplicissima by Rosen (1919); 
for Diphyllobothrium mansoni by Joyeux and Houdemer (1928); for 
Diphyllobothrium dedpiens and D. etrinacei by Li (1929); for Bothrio- 
cephalus cuspidatus by Essex (19286); for Schistocephcdus solidus by 
Callot and Desportes (1934). 

While most of the pseudophyllideans have a three-host life cycle, 
there are some exceptions. The larvae of Cyathocephalus occur in 
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Gammams and a two-host cycle is indicated. In the aberrant family 
Caryophyllaeidae the life cycle is reduced. The larvae of Caryophyllaeus 
have well formed gonads while still in the coelom of oligochaete annelids 
and it is most unlikely that a third host is required. The researches of 
Wisniewski (1930) have shown that in the genus Archigetes , the life 
cycle is completed in a single host species. 

CYCLOPHYLLIDEA 

Among cyclophyllidean or taenoid cestodes ordinarily only one inter¬ 
mediate host is necessary. These worms have three stages in the life 
cycle. The eggs develop within the uterus of the worm until they con¬ 
tain infective larvae. Such embryonated eggs, either separately or 
contained within a segment of the worm, pass from the intestine of the 
primary host and, with rare exceptions, develop further only when in¬ 
gested by a suitable intermediate host. 

In the intestine of the intermediate host the onchospheres emerge, 
and by use of their hooks, penetrate the intestinal wall. If the inter¬ 
mediate host is an invertebrate, the onchospheres invade the body cavity 
and complete the second stage of their life cycle, developing into cysti- 
cercoid larvae. Typically, these larvae have more or less solid bodies 
and caudal appendages or cercomeres in which the six hooks of the first 
larval stage may be cast off. The body develops the scolex of the 
future cestode with its adhesive organs, ready for attachment when 
introduced into the intestine of the primary host. Cysticercoid larvae 
occur chiefly in invertebrate hosts, and they have been found in crus¬ 
taceans, insects, myriapods, oligochaetes, leeches and molluscs. 

In case the intermediate host is a vertebrate, the onchospheres on 
piercing the intestinal wall reach the lymph spaces or veins and pass by 
way of the portal system to the liver. They may continue their develop¬ 
ment to the next infective stage in the liver or they may pass to other 
organs. These larvae develop fluid filled vesicles and are known as 
cysticerci or bladder worms. In any event, the second stage in the life 
cycle is completed when the larva, either cysticercus or cysticercoid, has 
developed sufficiently to be infective for the primary host. 

The third stage of development occurs in the intestine of the primary 
host. When the cysticercoid or cysticercus is ingested, larval coverings 
if present are digested; the larva attaches itself to the intestinal wall 
and develops into the sexually mature cestode. 

From known life histories a few generalizations may be made. The 
onchosphere is exceedingly delicate, quite incapable of independent 
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existence. It is always passively introduced within its coverings into the 
the intestine of the next host. Ordinarily it does not spontaneously 
emerge except in the intestine of an appropriate intermediate host. 
The onchosphere will not remain in the intestine, but always penetrates 
the wall to reach the body cavity or other organs where development 
proceeds. With rare exceptions, multiplication does not occur in the 
larval stage. In almost all known life histories, the larva after develop¬ 
ing to an infective stage in a suitable intermediate host, is accidentally 
ingested by the final host with food, and sexually mature cestodes are 
usually found in carnivorous vertebrates. 

In a few instances, viz., species of Hymenol&pis and Cylindrotaenia , 
direct development may occur without the intervention of an intermedi¬ 
ate host. When eggs are ingested by the primary host, the onchospheres 
emerge, bore into the wall of the intestine, and continue their develop¬ 
ment there. On reaching the infective stage they return to the intestine 
where they become sexually mature. In these cases development is 
completed in a single host species, the larval stage in the intestinal wall 
and the adult stage in the lumen. Presumably these abbreviated life 
cycles have arisen by the dropping out of a former intermediate host and 
it is possible that certain of the species in question may develop with 
an intermediate host as well as directly (Bacigalupo, 1931). 

The life cycles which have been demonstrated are too numerous to 
list separately and the study dates back to the classical investigations 
of Leuckart, Moniez, Grass! and others. The early literature is reviewed 
in the monographs of Braun (1894-1900) and Joyeux (1920). More 
recent life cycles are described in the monograph by Fuhrmann (1931). 
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TREMATODA 

The trematodes were classified according to adhesive organs until 
van Beneden (1858) divided them into two groups on the basis of life 
history. One group, the Monogenea, consists of species which have a 
direct development and infest a single vertebrate host; whereas the 
other, the Digenea, contains species which have an indirect, a meta- 
genetic, or more properly an ailoiogenetic development, and in which the 
successive stages of the life cycle are harbored by two or more host 
species. In the Digenea sexually mature adults infest the intestine or 
body cavities of vertebrates, while asexual multiplication occurs in the 
gonads and digestive glands of various species of molluscs. Other dif¬ 
ferences were noted, viz.: the monogenetic forms are ectoparasitic and 
possess multiple adhesive organs, whereas the digenetic trematodes are 
endoparasitic and the adhesive structures consist typically of an oral 
sucker and an acetabulum. Thus the Monogenea comprise the poly- 
stomes and the Digenea comprise the distomes and monostomes of other 
authors. Nevertheless, van Beneden regarded the differences in 
type of development and life history as of paramount importance and 
subsequent investigations have abundantly confirmed his conclusion. 
Two seeming exceptions are undoubtedly secondary and more apparent 
than real; among the Digenea, members of the family Aspidogastridae 
are monogenetic, and among the Monogenea, the polystomes of amphib¬ 
ians are digenetic. It appears certain, however, that the two great 
groups of trematodes are only very distantly related, if indeed they have 
not descended from unlike turbellarian ancestors, and it is probable that 
the digenetic forms were parasitic in molluscs before the advent of higher 
vertebrates. 
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DIGENEA 

Thousands of digenetic trematodes are known by their sexually 
mature stages and in recent years the asexual stages have received 
increased attention. The first complete life history to be experimentally 
demonstrated was that of Fasciola hepatica, the liver fluke, done inde¬ 
pendently by Leuckart (1882) in Germany and by Thomas (1883) in 
England, which still remains the usual text book example of digenetic 
trematode development. It has been demonstrated repeatedly that the 
members of the Digenea in their development conform to a common 
method; migrations by primary larval forms (miracidia) transferring 
the parasites from vertebrate to molluscan hosts, where a series of asexual 
generations produce other and different larval forms (cercariae), which 
either directly or indirectly return again to their vertebrate hosts. 
For many years the identification of particular larval stages with their 
adult forms was difficult and slow but the last ten years especially have 
witnessed an outburst of successful life history studies and the addition 
of a wealth of new information. 

Mathias (1925) described the successive stages in the life cycle of 
three species and listed twenty-five additional ones for which the life 
history had been more or less completely described. An extensive list of 
the literature on the Digenea is given in the excellent monograph of 
Fuhrmann (1928). The life cycles that had been solved in the United 
States previous to 1929 were listed by Stunkard (1930). In that paper 
he described the life cycle of Cryptocotyle lingua . Other life history 
studies done at about this time were those of Woodhead (1929) on 
Bucephalus papillosus , of Palombi (1929) on Helicometra fasciata Rud., 
of Beaver (1929) on Allassostoma parvum Stunkard, of Azim (1930) on 
Echinostomum recurvatum, of Palombi (1930) on Diphtherostomum brvr 
sinae Stossich, of Brumpt (1930) on Schistosoma bovis , of Van Haitsma 
(1930) on Cotylurus michiganen$is 3 of Krull (1930) on Pneumonoeces 
medioplexus and P. parviplexus } of McCoy (1930) on two species of 
Hamacreadium } of Mathias (1930) on Notocotylus attenuatus f of Sinitsin 
(1930) on Fascioloides magna 9 and of Woodhead (1930) on other species 
of Bucephalus . In addition there were preliminary notices, reported 
in more detail later, and some partial life cycles were described. 

Subsequent contributions include the life cycles of Schistosomatium 
douthitti by Price (1931), of Cotylurus jidbelliformis and Diplostomum 
flexicaudum by Van Haitsma (1931a, 19316), of Bilharziella polonica 
and Apatemon gracilis by Szidat (1931a, 19316), of Lepocreadium album 
by Palombi (1931), of two species of Azygia by Szidat (1932a), of 
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Tracheophilus sisowi by Szidat (19326), of Parorchis avitus by Stunkard 
and Cable (1932), of Euparyphium murinum by Tubangui (1932), of 
Diplodiscus temperatus by Krull and Price (1932), of Pneumobites longi- 
plexus by Krull (1932), of Brachylaemus nicolli by Joyeux, Baer and 
Timon-David (1932), of Ostiolum oxyorchis and Zeugorchis syntomentera 
by Ingles (1933a, 19336), of Haematoloechus com/plexus, Halipegus oc- 
ddualis and Gorgodera sp. by Krull (1933a, 19336, 1933c), of Protero- 
rmtra macrostoma by Horsfall (1933), of Plagitura parva and Cercariaeum 
lintoni by Stunkard (1933a, 19336), of three species in the subfamily 
Reniferinae by Talbot (1933), of Crassiphiala ambloplitis by Hunter 
(1933), of North American liver flukes by Sinitsin (1933), of Macro- 
deroides typicus by McMullen (1933), of Prohemistomum vivax by Azim 
(1933), of Euparyphium malayanum by Rao (1933), of Euparphium 
recurvatum by R&sin (1933), of Euparyphium ilocanum by Tubangui 
and Pasco (1933), of Lecithodendrium chilostomum by Brown (1933), and 
of Heterophyes heterophyes by Khalil (1933). 

More recent life history studies comprise those of Clinostomum 
marginatum by Krull (1934a) and Hunter and Hunter (1934), of Opisth- 
orchis felineus by Vogel (1934), of Nephrostomum ramosum by 
Azim (1934), of Cotylophoron cotylophorum, Eustomos chelydrae and 
Gorgodera amplicava by Krull (19346, 1934c, 1934c2), of Typhlocoelum 
cynibium and Himasthla quissetensis by Stunkard (1934a, 19346), of 
Proterometra macrostoma by Dickerman (1934) and Horsfall (1934), of 
Alaria mustelae by Bosma (1934), of Crepidostomum cooperi and Mega- 
Ionia ictaluri by Hopkins (1934), of the American species of Paragonimus 
by Ameel (1934), of Cercorchis medius by McMullen (1934), of Halipegus 
occidualis by Thomas and Johnson (1934), of Brachylaemus fuscatus by 
Joyeux, Baer and Timon-David (1934), of Bacdger bacciger by Palombi 
(1934), of Panopistus pricei, Brachylaemus virgimiana and Telorchis 
robustus by Krull (1935a, 19356, 1935c), of Eustomos chelydrae by Mc¬ 
Mullen (1935a), of Macroderoides typicus and AUoglossidium corti by 
McMullen (19356), of Sellacotyle mustelae by Wallace (1935), of Apharyrir 
gostrigea ibis and Lepoderma ramlianum by Azim (1935a, 19356), of 
Notocotylus urbanensis by Luttermoser (1935), and of Renifer aniarum 
and Dasymetra villicaeca by Byrd (1935). 

Several of the references listed are abstracts of research, and others 
are complete papers which supplement earlier preliminary reports. 
The longer papers contain bibliographies in which additional citations 
may be found. 
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MONOGENEA 

The monogenetic trematodes occur frequently on the gills and skin 
of both marine and fresh-water fishes, and occasionally cause fatal 
epidemics among young fishes. Species have been found also in the 
oronasal cavities and urinary bladder of turtles, in the urinary bladder 
and on the skin of amphibians, and on marine crustaceans and cephalo- 
pods. 

Studies on the life history of the monogenetic trematodes date from 
the papers of Zeller (1872a, 18726, 1876) but few developmental cycles 
have been completely traced. The work of Gallien (1935) has confirmed 
the earlier account of Zeller on P. integerrimum and showed an alterna¬ 
tion of generations in this species. Other life cycles traced experimentally 
are those of Gyrodactylus elegans by Kathariner (1904), of two species of 
Dactylogyrus by Kulwied (1927), of Ancyrocephalus vistulensis by Siwak 
(1932), of Epibdella melleni by Jahn and Kuhn (1932), and that of 
Sphyranura oligorchis by Alvey (1933). 
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SUMMARY AND CONCLUSIONS 

The conventional method of dealing with the phylum Platyhel- 
minthes, as employed in text books and treatises on zoology, is to discuss 
the Turbellaria, the Trematoda and the Cestoda in that order, with 
little or no consideration of the Mesozoa as related organisms. Such a 
method begins with a discussion of typical free living worms and proceeds 
through a series of forms showing increasingly adaptive modifications, 
but it gives little idea of the true relationships, of the time factor con¬ 
cerned, or of the effects of parasitism upon these animals. 

From a consideration of the bionomics, life cycles and development 
of the flatworms, it seems possible to formulate a more adequate and 
comprehensive concept of the group. The general effects of parasitism 
must be recognized in a consideration of those groups in which it has 
become established. There is common agreement that it results in 
adaptive morphological changes and that eventually it may lead to the 
acquisition of new and accessory types of reproduction. With these guid¬ 
ing principles in mind, a study of the cleavage, development and mor¬ 
phology of the several groups of flatworms may lead to certain definite 
conclusions. In those forms in which free living larval stages have been 
retained it is possible to make direct comparisons of early development, 
while in many of the cestodes the modifications have in large measure 
eliminated this method of approach. Other evidence, however, may be 
utilized in an analysis of the problem and homologous structures give 
unmistakable clues. In the Handbuch der Zoologie, vol. I, p. 48, 
Bresslau and Reisinger have presented a clear and convincing argument 
for the descent of the Platyhelminthes from planula-like ancestors. 
Their conclusions concerning the relationships between the ctenophores, 
nemertines and euplatyhelminths are logical and present a natural ar¬ 
rangement of the groups. They state further, p. 50. 

“Innerhalb der Euplctih elminthen-Reihe spricht alles fur die Urspriing- 
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lichkeit der Acoela. Ihnen sehliessen sich unmittelbar die Micro - 
stomidae unter den hysterophoren Rhabdocoelen und die Allocoele Hofstenia 
an. Wie sieh die ubrigen Turbellarien daran anreihen, wird bei der 
Besprechung der Klasse selbst naher ausgefiikrt werden. Hier sei nur 
bemerkt, dass iiber die Alloeocoelen eine schone Stufenfolge zu den 
Tricladen f tihr t. Die Polycladen zeigen in ihrem Gonadenbau noch so 
urspriingliche Verhaltnisse (Ovarien.), dass wohl nur ein Anschluss an 
sehr pr imi tive Formen in Betracht kommt. Unter den Rhabdocoelen 
verdienen die Familien der Graffilliden und Anoplodiiden besonderes 
Interesse, insofem als von ihnen aus vermutlich die Entwickelung der 
Trematoden ihren Ausgang genommen hat. Nach ihrer ganzen Organi¬ 
sation sind die Monogenea wahrscheinlich von Graffilliden , die Digenea 
von Anoplodiiden oder anoplodiiden-ahnlichen Kalyptorhynchiern ( Rhab - 
docoela ) herzuleiten. Gut stimmt damit tiberein, dass gerade 
diese Familien das Hauptkontingent an Parasiten unter den Strudel- 
wurmern stellen. Auch die Temnocepholen sehliessen sich nahe an diese 
zu parasitischem Leben neigenden Rhahdocoelen-Familien an. Die 
Cestodarier und Cestoden stammen ihrerseits vielleicht von Trematoden 
ab; da aber das Rostellum der Bandwurmer wahrscheinlich dem Russel 
der Rhabdocoela Kalyptorhynchia homolog ist, kann auch daran gedacht 
werden, die Cestoden unmittelbar von turbellarienartigen Vorfahren 
herzuleiten.” 

The selection and treatment of data by Bresslau and Reisinger are 
highly commendable and their conclusions are very interesting. Many 
of them will doubtless be accepted as correct, but the origin of the 
Digenea from the Anoplodiidae appears to disregard the extent of modi¬ 
fication among the digenetic trematodes. The suggestion that the Cestoi- 
dea may have originated from the trematodes is subject to the same ob¬ 
jection. Furthermore, the derivation of a great group like the cestodes 
from another already highly specialized parasitic one does not commend 
itself as probable. The Digenea and Cestoda comprise groups too large, 
too diverse, and too complex to be satisfactorily derived from a single, 
existing, turbellarian family. 

The Turbellaria have in the main remained free living and conse¬ 
quently they may be expected to resemble the primitive ancestral form 
of the Platyhelminthes. They are chiefly carnivorous in habit, but as a 
result of their small size, defenseless condition and negative heliotropism, 
they secrete themselves in small recesses and often in or on the bodies of 
larger orga n is m s. From these retreats they make predacious excursions 
or they may derive food from the secretions of their temporary hosts. 



1937] 


PARASITIC FLATWORMS 


27 


Such a mode of life encourages and facilitates the development of the 
parasitic habit and in fact the majority of the flatworms have adopted it. 
These worms demonstrate the course and successive stages of parasitic 
adaptation and no other phylum presents such a continuous and com¬ 
plete transition from free living existence to parasitism. Throughout 
their entire history these animals have been forced to conceal themselves 
and the same influences have been operative more or less continuously. 
The extensive and pronounced degeneration of some of them indicates 
the long period in which they have been parasitic. From the evidence 
at hand it is almost certain that members of the phylum became parasites 
of invertebrates in early geologic time and it is probable that the Mesozoa 
are surviving representatives of that early association. It is also prob¬ 
able that the cestodes and digenetic trematodes are survivors from that 
period, which have later added vertebrate hosts in their life cycles and 
have become biologically more successful. In later periods other com¬ 
mensal and parasitic groups have arisen, e.g., the Temnocephala which 
occur chiefly on fresh-water invertebrates and the Monogenea which 
occur chiefly on marine vertebrates. Accordingly it appears that the 
Turbellaria, Mesozoa, Cestoda and Digenea have descended con¬ 
comitantly from a common ancestral group of planula-like ancestors. 

A phylogenetic determination must take cognizance of all available 
information, and a survey of the data from the bionomics, development 
and morphology has led to the concept advanced in this paper. From a 
hypothetical, generalized, planula-like ancestor it is possible to derive 
each of the existing groups of the phylum Platyhelminthes. Comparison 
of the primitive form with representatives of the Mesozoa shows many 
resemblances, and if allowance for a long period of parasitism is made, 
the agreement is remarkable. Moreover, the miracidia of the Digenea 
and ciliated larvae of the Monogenea can be compared with the ancestral 
type. In all these groups there is a similarity in cleavage and early 
developmental stages which clearly denotes genetic relationships. The 
idea presented appears to be the most natural, logical and satisfactory 
interpretation of available data. 
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BEES OF THE GENUS SPHECODES FROM SASKATCHEWAN 
By T. D. A. Cockerell 

On August 30, 1936, I went out to hunt bees at Waskesiu, in Prince 
Albert National Park, Saskatchewan. The locality is in the Canadian 
Zone. It was late in the season for a place so far north, and it seemed at 
first that I should not get anything. The many fine asters by the road¬ 
sides had no bees upon them. I had almost concluded that there was 
nothing to be had, except an occasional stray Bombus, when I chanced 
on some small patches of golden rod near the shore of the lake. These 
were freely visited by small bees, mostly Sphecodes , but with also a male 
Halictus (Chloralictus) obbngus Lovell and a female Andrena canadensis 
Dalla Torre. A male Halictus lerouxii Lepeletier was taken nearby, 
but not on a flower. The Sphecodes , on examination, proved to consist 
of four species, apparently all new. Professor E. H. Strickland has 
sent me 29 specimens of Sphecodes from the adjacent province of Alberta. 
Two species are represented by males, both different from any of the 
Waskesiu species. There are at least ten species represented by females. 
Graenicher records thirteen species from Wisconsin, all different from 
the Waskesiu ones. In southern Maine, Lovell found about eight 
species. A Sphecodes nubilus Lovell and Cockerell has beerf cited, 
without description, by Lovell, Johnson and Meyer; I do not know the 
source of the name, possibly it is the species described as S . nephelotus 
Lovell and Cockerell. 

Southward, from Illinois to Colorado and New Mexico, the Sphe- 
codine fauna is much more varied, with genera or subgenera segregated 
by Robertson: Drepanium } Dialonia and MachaeriSj having simple 
mandibles in the female; Proteraner , with males appearing in the spring; 
Sphecodium , small species in which the fourth antennal joint of male is 
hardly longer than the third. Singularly enough, there is a genus 
Eupetersia Bliithgen (1928) in Africa, with fourteen species, which is 
doubtfully distinct from Machaeris (see Ann. Mag. Nat. Hist., July, 
1932, p. 118). In Central Europe, the Sphecodes fauna is rich, with 22 
species. Timberlake has found many species, which still await descrip¬ 
tion, in Southern California. 

Most species of Sphecodes are parasitic in nests of Halictus , but some 
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(as S. pellucidus Smith) live with Andrena. According to the European 
records, they do not confine themselves to a single species of the host 
genus. We know hardly anything about the biology of American 
Sphecodes. 


Sphecodes solidaginis, new species 

Male. —Length about 7.3 mm., anterior wing about 5; head and thorax black, 
with white hair, dull and thin on thorax, but dense and pure white at sides of face, 
the clypeus hairy in middle, but a large triangular patch on each side bare enough 
to show the surface, which is dull, very densely and strongly punctured; antennae 
black (flagellum very faintly brownish beneath toward end), third joint about 170m 
long, fourth 290; flagellum moniliform, the joints with small facets; mandibles 
bright red except at base; mesothorax densely and coarsely punctured, shining 
between the punctures; scutellum densely and coarsely punctured; area of meta¬ 
thorax large, semicircular, with very coarse plicae, which at base are replaced by a 
rugose surface, and near apex are crossed by a ridge; tegulae brown with a broad 
hyaline margin; wings clear hyaline, stigma and nervures pale yellowish brown; 
second cubital cell broad, but not as broad as high, receiving recurrent nervure near 
end; seven hooks on hind wing; legs black, with the anterior tibiae red in front, 
and the tarsi dusky reddish or brownish, not conspicuously pale; spurs yellowish 
white; abdomen highly polished, first two tergites entirely prange-ferruginous, first 
with very sparse punctures, second with numerous punctures on basal part, but 
apical depression impunctate; third tergite red, with a suffused black saddle, not 
nearly reaching sides, and the broad apical margin pale golden; fourth and fifth 
black, sixth dusky red; first two stemites red, the others black; genitalia entirely 
dear bright ferruginous; apical joint of stipites claw-like, basal part stout; sagittae 
short, dark at end. 

Variety b .—Mandibles with less red, the basal half black; third antennal joint 
about 200^, fourth about 270; anterior tibiae entirely black; first tergite broadly 
suffused with black, leaving a large triangular red area at each apical comer; second 
tergite with a black saddle; third black; first stemite red, the others black. 

Waskesiu, Saskatchewan, at flowers of Solidago, Aug. 30, 1936 
(Cockerell). This may be compared with the next species, but I do 
not know any other with entirely bright red genitalia. 

Sphecodes borealis, new species 

Male. —Length about 7.5 mm., anterior wing 5.5 mm.; head and thorax black, 
with white hair, dull and sparse on thorax, dense and pure white on face, covering 
surface; mandibles bright red, with the base black; antennae black, third joint 
about 200m long, fourth about 320; flagellum moniliform, facets beginning on eighth 
antennal joint, and reaching base of joint; mesothorax and scutellum densely punc¬ 
tured, shining between the punctures; area of metathorax poorly defined, with very 
coarse irregular rugae, at sides forming an open reticulation; tegulae dark brown, 
with pallid margin; wings clear hyaline; stigma dark reddish brown, nervures pale 
brown; second cubital cell moderately broad, the lower side very oblique; seven 
hooks on hind wing; legs black, with the front knees, the anterior tibiae in front, 
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the other tibiae at end, and the tarsi, red; abdomen highly polished, first two tergites 
entirely bright chestnut redj scuplture of first two tergites about as in S. solidaginisj 
third tergite black in middle and red at sides; the remaining tergites black; first 
three stemites red, but first and third with a black spot in middle; genitalia formed 
much as in & soltdaginis, but black, with the falciform apical part of stipites red, 
the basal part of stipites extremely stout. 

Waskesiu, Saskatchewan, at flowers of Solidago, Aug. 30, 1936 
(Cockerell). S. patruelis Cockerell, from Washington State, has the 
extremely stout basal part of stipites black, but the short subglobose 
apical part, and the sagittae, bright red. It is considerably smaller 
than S. borealis, and has the tarsi yellowish white, and the tibiae light 
reddish at apex. 


Sphecodes pusillus, new species 

Male. —Length about 6 mm., anterior wing 4 mm.; head and thorax black, 
with very little hair, but the broad face covered with white hair, not so dense as to 
hide the well-punctured surface of clypeus, the hairs on clypeus conspicuously plu¬ 
mose; mandibles black, with the tip bright red; antennae black, the stout flagellum 
long; third joint about 120m long, fourth about 255; large subquadrate granular 
minutely pubescent areas, appearing pallid, on last six antennal joints, these areas 
including the base but not reaching apex; mesothorax and scutellum polished, the 
punctures not very dense; area of metathorax semicircular, distinct, very coarsely 
reticulate; tegulae light brown; wings grayish hyaline, stigma and nervures brown; 
second cubital cell very narrow; legs black, with the tarsi dull whitish, the short 
thick front tibiae shining and obscure reddish on inner side; hind tibiae black to 
the end; abdomen polished, rather broad and short for a male; punctures on first 
tergite sparse but fairly abundant, on second about as in the species described above; 
first two tergites red, the first with a black area in middle, and a pair (more basad) 
at sides, second with an inconspicuous blackish spot in middle; remaining tergites 
black, except that the third has the basal comers red; first two stemites red. The 
type has six hooks on hind wing on one side, seven on the other. 

Waskesiu, Saskatchewan, at flowers of Solidago, Aug. 30, 1936 
(Cockerell). This may be compared with S. nephelotus Lovell and 
Cockerell, from Maine, which differs by having the abdomen black, 
with two or three red bands, and the clear, milky wings. 

Sphecodes politulus, new species 

Male. —Length about 6.5 mm ., anterior wing 4.5 mm.; head and thorax black, 
with scanty white hair, the face densely covered with white hair; mandibles bright 
red except at base; antennae black, the flagellum not moniliform, obscurely brown 
beneath; mesothorax and scutellum highly polished and sparsely punctured; area 
of metathorax rather short, very coarsely reticulate; posterior truncation very 
coarsely rugose; tegulae very dark; wings brownish hyaline, stigma and nervures 
brown; second cubital cell moderately broad, third broader on marginal than second; 
five hooks on hind wing; legs black, with the tarsi, front tibiae except a blackened 
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area on outer side, and narrow apex of middle and hind tibiae, red; abdomen highly 
polished, the first tergite black, with the hind margin broadly red; second all red; 
third red with a nebulous transverse black shade, the rest black; first three stemites 
red. The antennae have the third joint about 135 m long, the fourth about 255; 
a noteworthy feature is a large strongly punctured area, apically rounded, on fourth 
segment, its base resting on the base of the segment. The first tergite is impunctate, 
and the second has only widely scattered excessively minute punctures; thus the 
species differs from those described above. 

Waskesiu, Saskatchewan, at flowers of Solidago , Aug. 30 (Cockerell). 
In many ways this closely resembles S. millsi Cockerell, from the 
mountains of Colorado, but it is a little smaller, has dusky wings, and 
no black on second tergite. 

The only other Sphecodes I took in Saskatchewan was a male S. 
lavMpennis Cockerell, at flowers of Solidago , Saskatoon, Sept. 6. This 
is a species of the prairie region, not likely to occur at Waskesiu. 

The following key will separate the above males. I include also a 
Wisconsin species (S. solonis ), because the Wisconsin fauna extends in 
large measure to western Canada, as.shown especially in the genus 
Andrena. 

1. —Length nearly 6 mm.; abdomen black, except testaceous bands on first three 

tergites. solonis Graenicher. 

Abdomen with some of the tergites red.2. 

2. —Over 7 mm. long; fourth antennal joint not twice as long as third; antennae 

entirely black; wings perfectly clear.3. 

Less than 7 mm. long; fourth antennal joint about twice as long as third; wings 
more or less brownish or dusky.6. 

3. —First tergite mainly or partly black.4. 

First tergite entirely clear red.5. 

4. —Larger; tergites 2 and 3 entirely clear red; wings milky, .laviipennis Cockerell. 

Smaller; second tergite with a black saddle.. .soUdaginis t new species, variety b. 

5. —Genitalia entirely clear red. solidaginiSy new species. 

Genitalia mainly black. boreaUsy new species. 

6. —First tergite mainly red; antennae black; tarsi whitish_ pusillus , new species. 

First tergite mainly black, broadly red at sides posteriorly; tarsi clear red. 

poliiulus, new species. 

S . hudsoni Cockerell was based on the female, about 7 mm. long, 
from Hudson Bay. It does not seem likely to belong with any of the 
above males, and I do not find it among the females from Alberta. The 
abdomen is entirely clear yellowish ferruginous, and the legs are dark 
rufofuscous. 

The types of the new species have been placed in the American 
Museum. 











AMERICAN MUSEUM NOVITATES' 

«b 

Number 910 the Ambbioan musbum op &attjbal histobt February 25,1937 

New York City J 9 


A NEW BEE FROM CHILE 
By T. D. A. Cockerell 
Augochlora (Oxystoglossa) angolensis, new species 

Female. —Length about 8 mm., anterior wing 6.5 mm.; robust, bright green, 
the head emerald green, the dull mesothorax yellowish green, the convex scutellum 
shining emerald green, thorax posteriorly and at sides (including postscutellum) 
bluer green, but broad shining hind margin of area of metathorax emerald green; 
abdomen bluish green, rather dull, the first tergite yellower green; legs black, the 
hind coxae and femora greenish beneath; hair of head and thorax dull white, faintly 
yellowish dorsally; head broad; inner orbits with no distinct emargination; mandi¬ 
bles and labrum black, the latter with long hairs; clypeus very short, its margin 
thickened and broadly black; supraclypeal area veiy large, shining, but sides of face 
dull; flagellum dull ferruginous beneath; tubercles projecting but obtuse, shining 
blue-green; mesothorax entirely dull, the median groove distinct; scutellum minutely 
lineolate, with scattered very weak punctures; area of metathorax dull except 
margin, with a microscopically lineolate surface; posterior truncation not sharply 
bounded at sides; tegulae very dark brown; wings grayish hyaline, stigma and 
nervures very dark brown; second cubital cell nearly as broad on marginal as third, 
receiving recurrent nervure not far from end; legs with copious pale hair, a little 
reddish on inner side of hind tarsi; hind spur not pectinate; tergites not vibrissate, 
they have an extremely narrow blackish edge, but are not really black margined, but 
the shining bases of the tergites following (normally covered) are black; venter 
partly black and partly yellowish green. 

Chile: Angol, Oct. 14, 1928 (D. S. Bullock). Given to me by Mr. 
Maurice James. The type has been placed in the American Museum. 
At Angol were also found Borribus dahlbomii Guerin, Centris cineraria 
Smith, Megachile pollinosa Spinola, Policana occidentalis (Haliday), 
Diphaglossa gayi Spinola, Caupolicana herbsti Friese and C. gayi Spinola. 

This species may be compared with other similar-looking ones as 
follows: 

1 . —Area of metathorax glistening, with very distinct striae.2. 

Area of metathorax without evident striae.4. 

2. —First two tergites vibrissate, with yellow hairs. diverszpennis (Lepeletier). 

First two tergites not vibrissate.3. 

3 . —Larger; hind margins of tergites black; inner orbits strongly emarginate. 

nigromarginata (Spinola). 

S mall er; hind margins of tergites green (Mendoza, Argentine).. argentine, Friese. 
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4.—Mesothorax and area of metathorax shining; scutellum highly polished. (Chile). 

chloris (Spinola). 

Mesothorax dull; area of metathorax dull or granular except margin.5. 


5.—Larger; first two tergites vibrissate. monochroa Cockerell. 

Smaller; tergites not vibrissate. angolemis, new species. 


The common Chilian A . chloris has spined posterior spurs, and 
very distinct from the insect here described. A . porteri Br6thes 
evidently A. chloris , as Herbst (1922) stated. Several years ago Herbst, 
in a letter, proposed the following synonymy: 

Agapostemon ( Pseudagapostemon) xanthorhinus Cockerell, 1918 * citricomis 
Vachal. 

Rhopalictus callidodurus Cockerell, 1918. Color variety of R. corynogaster 
Spinola. 

R. melanodadu8 Cockerell, 1918, male = apicatub Sichel, described from female. 

His knowledge of the Chilean bee-fauna made it probable that these 
determinations should be accepted. 


B' B* 
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AFRICAN BEES OF THE GENUS HERIADES 
By T. D. A. Cockerell 

The bees recorded below were obtained by the Cockerell-Mackie- 
Ogilvie Expedition of 1931-1932. The holotypes of the new species 
will all be found in The American Museum of Natural History. The 
genus Heriades, as commonly understood by European authors, includes 
some very diverse elements. The typical Heriades has spined axillae, 
after the manner of Coelioxys, and is widespread in both hemispheres. 
All those recorded in this paper have unarmed axillae, a series which in 
1931 (Rev. Zool. Bot. Afr., XX, p. 336) I provisionally referred to a 
subgenus Neotrypetes Robertson, excluding however the new subgenus 
Noteriades, which perhaps deserves generic rank. Africa is extremely 
rich in species of Heriades , but in North America they are comparatively 
few. My friend Charles Michener, who is now revising the North 
American species, writes that they are all widespread, except H. craw- 
fordi Graenicher, from Florida. Here the “age and area” principle may 
be said to operate, the genus on this continent, in the modem period, 
being very little prone to produce segregates. It was not always so, 
for in the Miocene shales of Florissant the species are numerous, as in 
Africa. H. crawfordi is quite closely allied to some of the African species. 

The females of Heriades are usually to be distinguished by the char¬ 
acters of the mandibles, clypeus and basal band of metathorax. In 
H. ( Noteriades ) bicomutus Friese the mandibles are quadridentate, the 
innermost tooth (or dentiform angle) widely separated from the other 
three. The commonest type of mandible, shown by many species, is 
bidentate at the apex, with the inner angle obsolete or nearly so. But 
sometimes the inner angle is prominent though not dentiform (H. 
livingstonei Cockerell), or the mandible may be distinctly tridentate 
(H. angustulus Cockerell). In other species (as H. pachygnaihus 
Cockerell) the broad mandible is edentate. The clypeal margin 
usually shows a series of nodules, which may number three or five, and 
may or may not be all alike. In H. lobatus Cockerell these structures 
are absent, but the species is by no means a typical Heriades. The 
basal band of metathorax has little cross-plicae, which may be dense 
and close, so that the surface is striate, or may be widely spaced, leaving 





2 


AMERICAN MUSEUM NOVITATES [No. 911 


a series of shining pits. The ventral scopa is usually white, but it may 
be brassy yellow (H. capicola Strand) or red (H. calviniensis Cockerell). 
In some species the mandibles are red {H. capensis Friese). Some of the 
species are very small ( H . diminutus Cockerell, the smallest, has the 
male about 3.2 mm. long), others quite large, up to H. mamilliferus 
Brauns (female 11-12 mm.). It is uncertain how much variation in 
size occurs within specific limits. In the present paper H . civicus is 
described, apparently different from the much larger H . wellmani, yet 
perhaps no more than a small variation. It is possible that large and 
small forms exist in the same regions, separated by different nesting 
habits, but it is also possible that the small individuals are the direct 
result of unfavorable conditions. 

Heriades wellmani Cockerell, 1908 (ciliatus Friese, 1922) 

Transvaal: Louis Trichardt, April 1932, 3 females (A. Mackie). 
A small species, with oblong head; clypeus and supraclypeal area very 
coarsely and densely punctured all over, the punctures running in lines; 
clypeal margin with three prominent tubercles, the middle one shorter 
and more obtuse; mandibles bidentate, the second tooth broad and 
obtuse; axillae not spined; scutellum highly polished, with a fringe 
of long hairs behind. It is a much stouter species than H . campanil 
larum Kirby. This was compared with the type of H. wellmani from 
Angola, and I could not separate it. Friese’s H. ciliatus, from Zululand 
and Bulawayo, S. Rhodesia, appears to be identical. In fresh specimens 
the white abdominal hair-bands are very distinct, though slender. 
The original description of H. wellmani failed to mention several im¬ 
portant characters, so that Friese had reason for supposing H. dliatus 
to be distinct. The type of H. wellmani is about 5.5 mm. long. I have 
a female of this size from Kloof Nek, Cape Town, Jan. 9, 1932 (A. 
Mackie), and can only refer it to H. wellmani . The type of the much 
smaller H. civicus was taken at the same time and place, and as the 
structural characters are about the same, it may be that H. civicus is 
really a variety of H. wellmani. 

Heriades angustulus, new species 

Female. —Length about 4 mm., anterior wing 3 mm.; slender, black, with 
grayish wings and black stigma; tegulae very dark brown; axillae without spines, 
but a minute spine at each side of metathorax (compare H. crawfordi Graenicher). 
Head broad-oblong, with nearly parallel orbits; clypeus extremely densely and 
coarsely punctured all over, the punctures r unnin g in rows; clypeal marg in trituber- 
culate, the outer tubercles prominent, the middle one low and broad; supraclypeal 
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area and front very densely punctured, but upper margin of supraclypeal area 
s hinin g; mandibles with apical half red, tridentate, the inner tooth sharp and 
prominent; no conspicuous hair on face; mesothorax and scutellum conspicuously 
s hinin g, the mesothorax coarsely punctured in the same manner as the head, punc¬ 
tures of disc of scutellum well separated; postscutellum and base of metathorax 
finely wrinkled; second cubital cell long, receiving first recurrent nervure some dis¬ 
tance from base; abdomen with narrow inconspicuous hair-bands on margins of 
tergites, most noticeable on third and fourth, lacking on fifth; ventral scopa white. 

Cape Province: Oudtshoom, Oct. 1931 (T. D. A. Cockerell). 
Differs from several small species (such, as H. larvatus Friese and H. 
matopensis Cockerell) by the strongly tuberculate margin of clypeus. 
It is related to H. wellmani Cockerell, but the mandibles are quite 
different, more like those of H. chariensis Benoist, which has curved 
axillary spines. 

Heriades angusticeps, new species 

Female. —Length about 4.5 mm., anterior wing 3 mm.; slender, black, the 
wings strongly dusky, but not reddish; mandibles, antennae and tegulae black; 
no axillary spines. Head very long, parallel-sided, in side view appearing almost as 
large as thorax, vertex strongly produced above eyes; clypeus densely and coarsely 
punctured all over, its lower margin arched, not tuberculate; front and upper part 
of sides of face with sparse hairs; mandibles bidentate at end, without salient inner 
angle (style of H. truncorum Linnaeus); head, thorax and abdomen closely and 
coarsely punctured, but shining between the punctures; scutellum large, polished, 
with well-separated punctures; stigma rather small; second cubital cell long, receiv¬ 
ing first recurrent nervure far from base; tergites with slender inconspicuous hair- 
bands, lacking on fifth; ventral scopa pale yellowish. 

Cape Province: Oudtshoom, Oct. 1931 (J. Ogilvie). On first 
sorting out the specimens, this was confused with H. angustulus , but it 
is very different by the structure of mandibles and clypeus. The shape 
of the head at once separates it from H. matopensis Cockerell. The 
size agrees with H . larvatus Friese, which has the abdomen differently 
marked. The peculiar head is distinctive. 

Heriades civicus, new species 

Female. —Length about 4.5 mm., anterior wing 3 mm.; black, with a broad- 
oblong head and rather short, robust, abdomen; mandibles and antennae black; 
tegulae dark brown; wings strongly dusky, stigma well developed, nervures pale 
brown, second cubital cell receiving the recurrent nervures about equally distant 
from (and dose to) base and apex; no axillary spines; basal band of metathorax 
with coarse widely spaced plicae, the limiting margin with a double curve; basin of 
first tergite sharply defined. Head, thorax and abdomen coarsely punctured, but 
the punctures well separated on the shining discs of mesothorax and scutellum; 
no dense patches of white hair on face; clypeal margin with three very prominent 
tubercules, the middle one, though large, broadest and shortest; mandibles bidentate 
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at the faintly rufescent end, with no trace of an inner angle; tergites with a row of 
minute punctures along apical margin, but no hair-bands; ventral scopa white. 
There is a fringe of long hairs behind scutellum, as in H. ciliatus Friese. 

Cape Province: Kloof Nek, Cape Town, Jan. 9,1932 (Alice Mackie). 
Very similar to the two species described above; easily distinguished 
from H. angusticeps by the much shorter head and the tuberculate 
clypeus; from H. angustulus by the mandibles. Two females from 
Mitchell's Pass, Ceres (A. Mackie, J. Ogilvie), are larger and more 
robust (length 5 mm., anterior wing 3.6 mm.), but they have all the 
characters of H. dvicus. It appears possible that H. civicus is only a 
variety of H. wellmani. 

The species described as Osmia dolichocephala Friese (about 8 mm. 
long) seems to be related to these insects. 

Heriades lobatus, new species 

Male. —Length about 7 mm.; anterior wing 4.8; robust, shining black, face 
covered with white hair; axillae not spined; abdomen turned downward at end, 
showing seven tergites, the sixth with a median keel, and a broad straight margin 
at each side with an angular lobe, so that seen from behind the tergite appears 
laterally dentate; seventh tergite forming a broad projecting semicircular lobe; 
no sternal processes, but two long fringes of yellowish hair. Mandibles, antennae 
and tegulae black; head, thorax and abdomen strongly punctured, but the punctures 
not dense; head transverse, broader than long, with a broad face; clypeus and supra- 
clypeal area very coarsely punctured; clypeal margin straight and simple, except 
that at each extreme side there i§ a low shining lobe; mandibles with a stout apical 
tooth, grooved down the back, and a rudimentary inner one; antennae reaching 
base of scutellum; mesothorax and scutellum shining, with well-separated punctures 
on disc; base of metathorax fluted, with numerous short strong rugae; wings strongly 
reddened; stigma rather small; first recurrent nervure meeting first intercubitus; 
abdomen shining and strongly punctured, first three tergites with white hair-bands 
at sides; basin of first tergite well margined; fourth and fifth tergites very coarsely 
and closely punctured. 

Cape Province: Calvinia, Nov. 11-16,1931 (J. Ogilvie). A peculiar 
species, not a typical Heriades . I thought it might be the male of 
H. laticeps Cockerell, which was based on a female from Calvinia. Its 
general appearance is quite the same, but the quite different position of 
the first recurrent nervure, the much coarser punctures of abdomen, and 
other characters seem to preclude such a reference. In Friese's table 
of Palaearctic Heriades it falls nearest to H. moricei Friese, but on com¬ 
paring specimens, there is little resemblance. 

Heriades nodulosus, new species 

Female. —This is the species which I recorded (1932) from Calvinia as JT. 
chubbi Cockerell, but on re-examination I find it distinct. The clypeal margin has 
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three large tubercles (style of H. trig%bbiferv>s Brauns), whereas in H. chiibbi (type 
examined) there are only extremely small tubercles, hardly noticeable under a high 
power. The mandibles are broad, strongly bidentate at end, but with no thir d 
tooth; axillae not spined; base of metathorax with coarse well-separated plicae, 
the plicate band with a strong rim behind; fifth tergite somewhat hoary with fine 
hair; abdominal hair-bands developed at sides of first two tergites, and entire on the 
next three; ventral scopa white, collecting lemon-yellow pollen. The wings are 
faintly grayish, a little darker at apex, but not reddened; stigma rather large; first 
recurrent nervure joining second cubital cell not very far from base. The meso- 
thorax and scutellum are polished between the coarse punctures, which on meso- 
thorax run largely in rows. Length, 7 mm. 

Cape Province: Calvinia, Nov. 13, 1931 (Alice Mackie). It is 
distinctly more slender than H. pachygnathus, with quite different 
mandibles and clypeus. H. trigibbiferus is much larger, with red scopa. 
Prom Nieuwoudtville, Nov. 1931 (A. Mackie), come two males and two 
females of H . nodulosus. The males have a delicate sulcus down the 
front, and much pure white hair at sides of face; the first two tergites 
have white hair-bands at sides; there is a keel down the middle of the 
last tergite. The abdomen is obtuse at end as in related species. 

Heriades multistriatus, new species 

Female. —Length about 7 mm., anterior wing 4.3 mm.; no axillary spines; 
basin of first tergite sharply bounded; ventral scopa pure white. Clypeal margin 
appearing straight and simple under a lens, but the microscope shows five little 
tubercles, all alike; mandibles with two apical teeth, and no inner angle; tegulae 
dark brown; wings strongly brownish, second cubital cell receiving first recurrent 
nervure far from base; basal band of metathorax densely striate, the area beyond 
the band showing a dull surface, without sculpture, under the microscope, but shining 
in certain lights under a lens; abdomen shining, the punctures smaller than on meso- 
thorax; a cuneiform patch of dense white hair at each side of first tergite, and a 
little white hair at sides of margin of second. The clypeus and supradypeal area 
are strongly punctured, but shining between the punctures. This is very like ff. 
chztbbi Cockerell from Natal (type compared), but H. chvbbi has smaller tegulae, 
more closely and coarsely punctured mesothorax, shorter mandibles and apical 
tergite hoary with fine pale hair. 

Cape Province: Calvinia, Nov. 11-16, 1931, seven females (J. 
Ogilvie, L. Ogilvie, A. Mackie, W. P. Cockerell). 

Heriades pachygnathus, new species 

Female. —Aspect of E. mvM&triaim, and on superficial examination not sepa¬ 
rated from it, having the basal band of metathorax finely striate, and thte ventral 
scopa shining white. The punctures of postscuteilum are small and dense, smaller 
than those on scutellum. The differential characters are found in the mandibles 
and clypeus. The mandibles are broad like an axe-blade, except that the long 
entire margin is moderately oblique. The clypeus is very coarsely, densely, reticu- 
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lately punctured, and the lower margin is convex, with a broad but short rounded 
tubercle in middle, and a couple of little tubercles, very much smaller than the 
median one, on each side. 

Cape Province: Calvinia, Nov. 11-16, 1931, two females (L. 
Ogilvie). 

The following key will facilitate determination: 

1. —Mandibles bidentate at end; last tergite hoary with fine pale hair. 

chubbi Cockerell. 

Last tergite not hoary.2. 

2. —Mandibles long, bidentate at end. muUistriatus, new species. 

Mandibles broad, edentate. pachygnathus , new species. 

Heriades chubbi Cockerell 

Natal: National Park, three females (A. Mackie, J. Ogilvie). A 
male from the same locality (L. Ogilvie, March 1932) is referred here. 
In my key to Natal species (Ann. Durban Mus., 1920, p. 309) it runs 
out, having dark brown eyes and long flagellum. It is about 6.5 mm. 
long, anterior wing 4.6; wings dusky; pubescence white, forming a 
long beard over clypeus. The legs are ordinary. Abdomen obtuse 
and curved downward at end, as in related species; first tergite with a 
conspicuous white hair-band, the middle third of which is lacking; 
second tergite with an entire narrow band; third without a band; 
fourth with a fine band at sides; apical part of fifth with white hair. 
These abdominal characters distinguish it from H. mandibularis Friese, 
described from Natal (1922). 

From the same locality (National Park), collected at the same time 
(March 1932) by the Ogilvies and Miss Mackie, come two females and 
four males which are appreciably larger and more robust than typical 
if. chvbbi . I had set them aside as another species, but can only regard 
them as a larger variety. All the males show the entire hair-band on 
second tergite, and none at all on third. The base of the venter, in 
lateral view, shows a rounded prominence followed by a spine. Mixed 
with the females, but readily distinguished by the spined axillae, was a 
specimen of H. marleyi Cockerell. A male which I can only refer to 
H. chubbi is from Gum Tree, Orange Free State, Feb. 29 (A. Mackie). 

Heriades speculiferus, new species 

Female. —Length about 8 mm.; black, including mandibles and antennae; 
tegulae very dark brown; wings strongly suffused with reddish brown; ventral 
scopa white; axillae not spined. Head large, with broad face, quite without patches 
of white hair; mandibles broad, edentate, the oblique cutting edge with a double 
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curve, the concave part innermost, the inner angle obtuse but distinct; clypeus 
densely and coarsely punctured, glistening between the punctures, the lower margin 
straight, with five small equal nodules, the apical comers elevated, forming con¬ 
spicuous shining plates; supraclypeal area and front very densely punctured, vertex 
more sparsely, no trace of a frontal sulcus; cheeks very broad, rounded, with white 
hair beneath; thorax with very little hair, except about tubercles, and tufts behind 
wings; mesothorax and scutellum very coarsely punctured, but shining between 
the punctures; postscutellum with a brilliantly shining space on each side of the 
middle; basal band of metathorax with very min ute irregular plicae; stigma well 
formed, black; second cubital cell receiving first recurrent nervure far from base, 
the second not so far from apex; abdomen shining, the punctures on first tergite 
rather s mall and close; basin of first tergite sharply defined; first two tergites with 
well-developed hair-bands at sides only, the abdomen otherwise not banded; apical 
tergite not hoary, its margin prominent. 

Cape Province: Van Rhyn’s Pass, Nov. 1931 (L. Ogilvie). A 
distinct species, to be compared with H. pachygnathus on account of the 
broad edentate mandibles, but the clypeus is quite different. The 
wings are much redder and the cheeks are broader than in H . pachy¬ 
gnathus . 


Heriades arcuatellus, new species 

Female. —Length 4.5 mm., anterior wing 3 mm.; black, including mandibles 
and antennae, tegulae very dark brown; ventral scopa white; no axillary spines. 
Head broad-oblong; a little white hair at sides of face; mandibles short and broad, very 
briefly and obtusely bidentate apically, with no salient inner angle; clypeus densely 
punctured, but shining between the punctures, the lower margin arched, appearing 
simple when seen from below, but from above it is seen that there is a small but 
q\iite distinct median tubercle, and on each side of it, instead of similar tubercles, a 
long ridge; supraclypeal area shining but coarsely punctured; cheeks shining, in 
lateral view hardly as broad as eyes; front coarsely punctured, with a faintly indi¬ 
cated median sulcus; mesothorax coarsely punctured but shining; scutullem polished 
and sparsely punctured in middle; postscutellum highly polished in middle; basal 
band of metathorax with strong cross-plicae, not far apart; wings hyaline, slightly 
grayish, stigma well developed; second cubital cell receives first recurrent nervure 
not far from base; five hooks on hind wing; abdomen shining, second tergite with a 
conspicuous transverse sulcus; second to fourth tergites with very slender marginal 
bands of white hair, and some at sides of first; apical tergite shining between punc¬ 
tures, not appreciably hoary. 

Cape Province: Blaukrans, near Calvinia, Oct. 1931 (Alice Mackie). 
This is superficially like several other small species, but may be 


separated as follows (females): 

1. —Head long, greatly produced above eyes. angusticeps Cockerell. 

Head not thus produced above eyes.2. 

2. —Head larger; wings not brownish. arcuaiettu «, new species. 

Head smaller; wings brownish.3. 
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3.—Mandibles narrow, dark, bidentate at end. dvicus Cockerell. 

Mandibles broader, with a salient inner angle, apical part dusky reddish. 

angustulus Cockerell. 


Heriades (Noteriades) bicorfLutus Friese 

Belgian. Congo (Katanga): Kafubu Mission, Sept. 1931, one female 
(A. Mackie). Compared with a specimen from Bulawayo, S. Rhodesia, 
determined by Friese. It is about 6.6 mm. long, the anterior wing 4.8 
mm. 
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BIRDS COLLECTED DURING THE PITNEY SOUTH SEA 
EXPEDITION. XXXII 1 

ON A COLLECTION FROM TANNA, NEW HEBRIDES 
By Ernst Mayr 

In 1926 and 1927 the Whitney South Sea Expedition collected ex¬ 
tensively in the New Hebrides. All of the northern islands were visited, 
but in the southern New Hebrides only a few skins were secured on 
Aneiteum and none at all on Erromango or Tanna. Last year the 
opportunity arose to secure with the aid of the WTiitney fund the ser¬ 
vices of Mr. L. Macmillan who made a thorough ornithological ex¬ 
ploration of the island of Tanna. He succeeded not only in getting 
nearly every species known from the island, but also added the following 
species to the list: Puffinus pacific us, Puffinus Iherminieri , Fregetta 
albogularis, Fregata arid , Anas superciliosus pelewensis , Circus ap - 
proximans wolfi , Falco peregrinus ernesti , Rallus ( Hypntaenidia) philip- 
pensis, Ptilinopus greyi , Columba vitiensis leopoldi , Chalcophaps indica 
sandvicensis , Trichoglossus ornatus massena, Cacomantis pyrrhophanus 
schistaceigularis , Collocalia escidenta uropygialis , Lalage leucopygia 
simillima , Hirundo tahitica subfusca , Acridotheres tristis (introduced), 
Zosterops lateralis, and several seabirds and wandering shorebirds. In 
spite of intensive collecting and diligent searching, he did not obtain 
the following species: Accipiter fasciatus vigilax , Ducula bakeri, Coracina 
caledonica , Gerygone flavolateralis, Neolalage banksiana , Rhipidura spilo- 
dera, Clytorhynchus pachycephaloides, Pachyceplala pectoralis , Aplonis 
zelandica , Guadalcanaria nobilis , Lichnera incana, and Eryihrura cyano- 
virens. Although one or the other of these species may still be dis¬ 
covered on Tanna, there is good reason to believe that the majority of 
them is absent from the island. It will be interesting to analyze the 
zoogeographical significance of this, after the completion of the survey 
of Erromango and Aneiteum. 

The particular value of this collection consists in the fact that it 
was made on Tanna, the island which was chosen as the type-locality of 
most of the birds which were described from the New Hebrides during 

1 Pievious papers in this seiies comprise American Museum Novitates, Noe. 115, 124, 149, 
322, 337, 350, 356, 364, 365, 370, 419, 469, 486, 488, 489, 502, 504, 516, 520, 522, 531, 590, 609, 628, 
651, 665, 666, 709, 714, 820 and 828. 
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the 18th and 19th century. This permits a comparison with the rich 
material collected by the Whitney Expedition in the northern Now 
Hebrides and has resulted in the recognition of several forms which will 
be described in the present paper. A more detailed report on this 
collection will be published at a later occasion; in the present paper only 
some new forms are described. Mr. Macmillan is to be congratulated 
on the persistence and zeal with which he has gathered this important 
collection under the most trying circumstances. 

Zosterops lateralis macmillani, new subspecies 

Type. —No. 330518, Amer. Mus. Nat. Hist.; c? ad.; Tanna, New Hebrides; 
October 11, 1935; L. Macmillan. 

Similar to Z. 1. vatensis Tristram, but darker and much larger; the back is ex¬ 
tensively dark gray, only the lower rump being olivaceous; the lores and an ex¬ 
tended region on the cheeks and below the eye are black; crown, nape, and sides of 
face are dark citrine olive, with a pronounced fuscous-blackish wash; the throat is 
duller, more greenish yellow; the bill is paler, entirely yellowish, except for anterior 
part of the culmen. 

Wing, 7 cF ad. 70-73 (71.7), 7 9 ad. 68-72 (70.3); tail, 7 <? ad. 54-58 (55.9), 7 9 
ad. 52-55 (53.3); culmen (from feathering) 12-13; tarsus 20-21. 

Range. —Tanna and Aniwa Islands, southern New Hebrides. 

It is surprising and highly interesting to find this giant race, right 
between the ranges of the very similar small vatensis (northern New 
Hebrides) and griseonota (New Caledonia). To judge from the de¬ 
scriptions the new form macmillani seems to have a coloration of the 
head similar to that of nigrescens Sarasin (Mar6 and Uvea), although I 
have seen no specimens of this Loyalty Island form, which is, of course, 
very much smaller (wing 59, 60) than macmillani. The broad white 
eye-ring serves to distinguish macmillani from inornata (Lifu) which is 
equally large. 

It gives me great pleasure to name this excellent form after its dis¬ 
coverer. 


Zosterops flavifrons efatensis, new subspecies 

Type. —No. 212597, Amer. Mus. Nat. Hist.; cF ad.; Efate Island, New Heb¬ 
rides; June 4,1926; R. H. Beck and J. G. Correia. 

Similar to Z. fl. flavifronsy but much smaller; under parts of a brighter and 
clearer yellow; upper parts more yellowish olive, less citrine; infraorbital black 
streak less conspicuous. 

Wing, 5 cF 59-64 (61.3), 4 9 59-63 (60.7); tail, 5 & 41-45 (43.0), 4 9 41-45 
(42.5); culmen 11-12; tarsus 20. 

Range. —Efate and Nguna Islands, northern New Hebrides. 

This race has already been well characterized by Murphy and 
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Mathews under the name flavifrons , (1929, Amor. Mils. Novitates, Xo. 
356, p. 2). The authors at that time did not have any typical specimens 
from Tanna, and were forced to rely on Sharpe’s statement (Ibis, 1900, 
p. 346) that birds from Efate agreed with Tanna birds. Since there is 
no modem description of typical flavifrons available I shall give a short 
diagnosis of this race, based on the specimens collected by Mr. Mac¬ 
millan. 

Zoster ops flavifrons flavifrons (Gmelin).—Large, with a long bill; upper parts 
bright citrine olive, but forehead and supraloral region yellow; lores and incon¬ 
spicuous infraorbital streak blackish; under parts yellow, brighter, almost orange, 
on the throat, but more or less washed with greenish on sides of breast and flanks; 
bill blackish. 

Wing, 6 <f 64-68 (65.5), 7 9 60-65 (63.0); tail, 7 & 47-50 (48,7), 7 9 45-49 
(46.3); culmen, cf 14, 9 13; tarsus, & 21, 9 20. 

Range. —Tanna and Aniwa Islands (Macmillan coll) 

The Aneiteum form, majuscula, although similar to flavifrons in size, 
differs.-by coloration to such a degree that a comparison is unnecessary 
(see 1929, Amer. Mus. Novitates, Xo. 356, p. 5). 

Myzomela cardinalis tenuis, new subspecies 

Type. —No. 212936, Amer. Mus. Nat. Hist.; ad.; Epi Island, New Hebrides; 
Aug. 4, 1926; Mrs. J. G. Correia. 

Similar to M. c. cardinalis , but very much smaller, particularly in regard to the 
bill; immature males and females apparently brighter, more greenish, less brownish 
on back and wings. 

A series of 12 adult males from Epi measures as follows: Wing, 66, 67, 67, 68, 
68, 68, 68.5, 69, 69, 69, 70, 71; av. 68.2. Tail, 44, 45,45, 46, 46, 46.5, 47,47,48, 48; 
av. 46.2. Bill, 15.5,16,16,16.5,16.5,17,17,17; av. 16.4. 

A series of 14 adult males from Gaua, Banks Is., measures: Wing, 67.5-72 
(69.7), tail, 45-48 (46.7). A series of 12 adult males from Efate averages a little 
larger, approaching true cardinalis from Tanna: Wing, 69-74 (71.0), tail, 47-50 
(48.6), bill, 17-18.5 (17.9). 

A series of typical cardinalis from Tanna measures much larger. 4 cT ad., \\ ing, 
74, 74, 75; tail, 50, 50, 52, 53; bill, 18, 19, 19, 19; 1 & mm., wing 71.5; tail, 50; 
bill, 16; 3 9, wing, 67, 67, 67; tail, 44, 46, 46.5; bill, 16, 16.5,17. This compares 
well with the measurements of two Aneiteum males: Wing 72, 75; tail, 50, 51; bill, 
broken. 

For further measurements, see Mayr, 1932, Amer. Mus. Novitates, 
No. 516, p. 22. 

Range. —Northern New Hebrides from Efate Island northward and 
Banks Islands. 

I suspected already in 1932 ( loc . cit.) that there was a size difference 
between typical cardinalis from the southern New Hebrides and the 
birds of the northern islands. I had at that time, unfortunately, only 
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two specimens from Aneiteum, both with damaged bills. The topotypi- 
cal material from Tanna has now enabled me to review the species once 
more and to name the small northern form. 

Myzomela cardinalis tucopiae, new subspecies 

Type. —No. 216265, Amer. Mus. Nat. Hist.; d” ad.; Tucopia Island; February 
11, 1927; R. H. Beck. 

Similar to Myzomela cardinalis tenuis , but with a shorter bill; the scarlet of the 
under parts is restricted to the throat and does not extend to the upper breast. 

cT ad., wing 68, tail 48, bill 15.5, tarsus 19.5 mm. 

Range. —Tucopia Island (168° 48' east, 12° 18' south), east of 
Vanikoro. 

I have already in 1932 (Amer. Mus. Novitates, No. 516, p. 22) called 
attention to the characters of the single specimen collected by the 
Whitney South Sea Expedition on Tucopia Island. During the new 
revision of this species, undertaken after the receipt of Mr. Macmillan's 
material, the naming of the very distinct Tucopia bird has become a 
necessity. 
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TEN NEW RODENTS FROM ANGOLA, AFRICA 
By John Eric Hill and T. Donald Carter 

Collections made in Angola by two expeditions from the American 
Museum, the Vemay Angola Expedition, 1925, and the Phipps, Bradley 
Expedition, 1932 and 1933, contain several apparently new forms of 
rodents. An account of the mammals of Angola is in progress, based 
largely on these collections, and more complete discussions of these 
forms and their relationships are included in it. 

We wish to acknowledge our indebtedness to Dr. H. E. Anthony, 
Curator of Mammals, The American Museum of Natural History, for 
helpful advice and criticism in the preparation of this report. 

Measurements are stated in millimeters and color terms are those 
of Ridgway, 1912, 'Color standards and nomenclature.’ 

Aethomys vemayi, new species 
Figure 1 

Type.— No. 85735, Amer. Mus. Nat. Hist., cf 1 adult, skin and skull, from Chis- 
sonque, 20 km. E. Dande, Angola. Collected by the Vemay Angola Expedition, 
August 4, 1925. 

General Characters. —A short-tailed, big-eared rat with long, soft pelage; 
skull massive, with large tympanic bullae. Hind feet with 5th digit subequal to 1st. 

Coloration. —Upper parts variable, from near sayal brown to near olive- 
brown; sides much grayer, passing gradually to grayish-white under parts. Tail 
sparsely covered with bristle-like hairs; fuscous-black above. 

Skull. —Broad and massive; rostrum and zygomata heavy; braincase short 
and broad. Tympanic bullae larger than in other Angolan species of Aethomys. 

Dentition. —Incisors heavy, moderately opisthodont. Molars very large. 

Measurements. —See table, p. 10. 

Aethomys vemayi externally resembles Thallomys , but it may be dis¬ 
tinguished from that genus by its much shorter fifth digit. Cranially 
they are quite distinct. 

This form is based on the type and one specimen from the type 
locality. The species is named in honor of Mr. Arthur S. Vemay, the 
leader and organizer of the Vemay Angola Expedition. 
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Aethomys avunculus phippsi, new subspecies 
Figure 2 

Type. —No. 87855, Amer. Mus. Nat. Hist., cT adult, skin and skull, from 
Humpata, alt. 6300 ft., Angola. Secured by the Phipps, Bradley Expedition (Mr. 
Lee S. Bradley, collector, orig. no. 645), December 7,1932. 

General Characters. —A dark race of Aethomys avunculus Thomas. Mam¬ 
mae (in females) 0-2 = 4 or 1-2 = 6, usually the former. 

Coloration. —Upper parts near cinnamon with heavy black overlay; sides 
becoming near ochraceous-buff. Pure white midventrally, but rest of under parts 
with plumbeous bases. Tail above becomes near black at the tip. 

Skull. —Resembles that of Maxtomys , elongate, slender. Zygomatic arches 



AM 87855 



A M. 87855 



A.M 87859 

Fig. 2. Skull and dentition of Aethomys a. phippsi , n. subsp. X 2. 

more widely spreading than in the typical form, interorbital and mastoid regions 
broader, tympanic bullae and incisive fora mi n a larger. 

Dentition. —Incisors orange, strongly opisthodont; M 1 with four roots, smaller 
than M 2 and M s combined. 

Measurements. —See table, p. 10. 

The race is based on forty-seven specimens from the type locality. 
It is named in honor of Mr. John H. Phipps, who organized the Phipps, 
Bradley Expedition to Angola. 
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Graxmnomys surdaster angolensis, new subspecies 

Type.—N o. 81947, Amer. Mus. Nat. Hist., <? adult, skin and skull, from Chitau, 
alt. 4930 ft., Angola. Secured by the Phipps, Bradley Expedition (Mr. Lee S. 
Bradley, collector, orig. no. 47), August 19,1932. 

General Characters. —A paler relative of G. s. cattithrix. 

Coloration. —Back less reddish than in caUithrix , near cinnamon, lined with 
black; sides becoming light ockraceous-buff at lower border. Under parts more 
nearly white, only faintly tinged with ivory-yellow. Feet faintly washed with cinna¬ 
mon above, rather than cinnamon-buff. Tail darker. A well-marked blackish 
spot in front of the eye. 

Skull and Dentition. —Tympanic bullae larger than in callithrix; zygomatic 
arches and rostrum slightly wider. Molars larger, especially M 3 . 

Measurements. —See table, p. 10. 

This genus was not previously known to occur in Angola, and only 
one specimen, in addition to the type, was secured. 

Dendromus mesomelas vemayi, new subspecies 

Type.— No. 85909, Amer. Mus. Nat. Hist., $ adult, skin and skull, from 
Chitau, alt. 4930 ft., Angola. Secured by the Vemay Angola Expedition (Mr. 
Herbert Lang, collector, orig. no. 449), August 4,1925. 

General Characters. —A silky-haired Dendromus with broad dorsal stripe 
and buffy under parts; size smaller than D. m. major St. Leger. 

Coloration. —Upper parts between ochraceous-tawny and cinnamon-brown 
(about 14' j); mid-dorsal stripe wide. Under parts not set off from upper parts but 
paler, near pinkish buff (about 17'' e); throat usually with area of pure white. Tail 
bicolored, drab above, whitish below, finely haired. Feet near pinkish huff above. 
Hair of cheek, shoulder, and inside of ear near orange-cinnamon, outside of ear near 
bister. 

Skull and Dentition. —Rostrum short and heavy. Incisors orange, deeply 
grooved, fairly heavy; M 1 larger than in D. m. nyasae. 

Measurements. —See table, p. 10. 

This race is based on the type and twelve specimens from the type 
locality. 

Steatomys minutus leucorhynchus, new subspecies 

Type. —No. 85846, Amer. Mus. Nat. Hist., c? adult, skin and skull, from Ca- 
pelongo, Huilla district, Angola. Secured by the Vemay Angola Expedition (Mr. 
Herbert Lang, collector, orig. no. 304), July 21,1925. 

General Characters. —A pale race of S. minutus Thomas and Wrought on. 

Coloration. —Upper parts between wood brown and fawn color (about 15''' a); 
sides and cheeks slightly paler. Under parts pure white, this including lower face, 
medial sides of legs, feet, and under side of tail; rhinarium and most of mystacial 
pad also white. Dorsal tail stripe near army brown; hairs of outer side of ear from 
natal brown to nearly fuscous. 

Skull and Dentition. —Agree closely with S. minutus. 

Measurements. —See table, p. 10. 

This race is based on the type and three specimens from Capelongo. 
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Steatomys angolensis, new species 

Type. —No. 88367, Amer. Mus. Nat. Hist., 9 adult, skin and skull, from 
Chitau, alt. 4930 ft., Angola. Secured by the Phipps, Bradley Expedition (Mr. Lee 
S. Bradley, collector, orig. no. 964), March 6, 1933. 

General Characters. —A small, dark gray Steatomys , with large ears; ex¬ 
ternally resembling Malocothrix, but hind feet 5-toed, with naked soles. 

Coloration. —Upper parts between hair brown and fuscous (about 15'''' j); 
somewhat paler on sides of body and head. Under parts pure white, this including 
fore legs, medial sides of hind legs, feet, lower face and tip of muzzle. Tail drab 
above, whitish below. Ears colored like back, with narrow* whitish margins, a con¬ 
spicuous white spot at posterior base of each. 

Skull. —Smaller than in 5. bocagei Thomas, but elongate; rostrum weaker, 
nasals appreciably narrower, tympanic bullae more inflated. 

Dentition. —Incisors opisthodont; molars smaller than in S. bocagei . 

Measurements.— See table, p.10. 

Only a single specimen of this small mouse was secured. 

Steatomys angolensis bradleyi, new subspecies 

Type. —No. 87873, Amer. Mus. Nat. Hist., c? adult, skin and skull (latter in¬ 
jured), from Humpata, alt. 6300 ft., Angola. Secured by the Phipps, Bradley Ex¬ 
pedition (Mr. Lee S. Bradley, collector, orig. no. 580), November 29,1932. 

General Characters. —A pale race of S. angolensis (see above). 

Coloration. —Upper parts between hair brown and cinnamon-drab (about 
15'' "h); rump brighter and sides paler, with an overlay of pinkish cinnamon. 
Under parts pure white as in typical race. Ears, color of back; tail whitish with 
dorsal stripe of drab. 

Skull and Dentition. —Skull and teeth agree closely with those of S . a. 

Measurements. —See table, p. 10. 

This race, named in honor of Mr. Lee S. Bradley who collected the 
types of this and several other forms of rodents, is known only from the 
type specimen. 


Taterona humpatensis, new species 
Figure 3 

Type.— No. 87952, Amer. Mus. Nat. Hist., 9 adult, skin and skull, from 
Humpata, alt. 6300 ft., Angola. Secured by the Phipps, Bradley Expedition (Mr. 
Lee S. Bradley, collector, orig. no. 610), December 2,1932. 

General Characters. —A large species like T. valida but paler, with shorter 
skull and buffy under parts. Hind feet longer and more slender; pelage longer. 
Mammae 1-2 * 6, rather than 2-2 = 8 as in T. valida. 

Coloration. —Upper parts between natal brown and buffy brown, the sides 
with numerous white hairs intermixed. A whitish region between eye and ear; 
end of muzzle blackish brown and a black area below the eye. Under parts not 
set off sharply from upper parts; paler than tilleul-buff, the basal plumbeous showing 
through. Fore feet pinkish buff above, as are hind feet except toes. 
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Skull. —Shorter, lower and more convex dorsally than in T. valida, with less 
tapering nasals. 

Dentition. —Incisors more deeply grooved and molars decidedly smaller than 
m T. valida. 

Measurements. —See table, p. 10. 

This species is based on the type and six specimens from the type 
locality. 




f/Z Hunt 


AM 65841 

Fig. 4. Skull of Otomys cuamsejisis, n. bp. X l 1 /* 

Otomys cuanzensis, new species 
Figure 4 

Type. —No. 85841, Amer. Mus. Nat. Hist., c? adult, skin and skull, from 
Chitau, alt. 4930 ft., Angola. Secured by the Vemay Angola Expedition (Mr. Her- 
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heit Lang collectoi, ong no 410), 4ugust4 1925 

General Ch\rvoters —4 biownrsh coloied Otomys skull with intei panetal 
*nd biamca^e widei than m 0 i ma-nwus Robeits 





AM 88191 


HZffunt 


Fig 5 Skull of Clawglis a cuamerms, n subsp X 2 2 / 6 

Coloration —Upper parts near sayal brown, heavily mixed with nide&cent 
black, general color near bister Under parts paler, deep neutral gray overlaid with 
cmnamon-buff or paler Tail with black dorsal stripe, clothed with cinnamon hairs 
below and on sides 

Skull and Dentition —Like that of 0 x maxvmus but braincase and inter - 
panetal considerably wider, 61 X 110 (6 2 X 75 m maximus), temporal ndges 
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farther apart. Auditory meatus thickened anterodorsaUv. Molars weaker than in 
maximus 

Measurements. —See table, p. 10. 

This species is based on eight specimens from the type locality and 
one from Nambe, Cassonque. Its range probably includes the drain¬ 
age of the Cuanza River, northern Angola. The differences between 
cuanzensis and maximus are definite although small, so it seems best at 
present to regard the new form as a separate species. 

Claviglis ansorgei cuanzensis, new subspecies 
Figure 5 

Type. —No. 88191, Amer. Mus. Nat. Hist., $ adult, skin and skull, from 
Chitau, alt. 4930 ft., Angola. Secured by the Phipps, Bradley Expedition (Mr. 
Lee S. Bradley, collector, orig. no. 713), February 12,1933. 

General Characters. —A small, drab-colored dormouse, with convex skull 
and small bullae. 

Coloration. —Richer than in C. a. ansorgei; upper parts between hair brown 
and cinnamon-drab, paler on shoulders and sides, near light drab on forehead. 
Under parts whitish, overlying dark plumbeous. Prominent black mask-like mark¬ 
ing on face. Tail above between benzo brown and fuscous, mixed with whitish. 
Feet white, occasionally with gray markings dorsally. 

Skull. —Agrees closely w'ith that of C. a. ansorgei. 

Measurements. —See table, p. 10. 

This race is based on thirty-three specimens from the type locality. 
One specimen from 20 km. and one from 35 km. east of Dande are also 
referred to it. 
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NEW GENERA AND SPECIES OF NEOTROPICAL 
HESPERIIDAE WITH NOTES ON SOME OTHERS 

(LEPIDOPTERA; RHOPALOCERA) 

By E. L. Bell 

In arranging the Hesperiidae of The American Museum of Natural 
History collection a number of apparently undescribed species have 
been turned up and are here described. Two new genera are erected, 
one to include two of the newly described species which on their char¬ 
acters are not assignable to any genus now in use, and another to in¬ 
clude a group of insects not congeneric with the type of the genus to 
which they have been previously assigned. The types and paratypea 
are in all cases in The American Museum of Natural History collection. 

Oxynetra roscius Hopffer 
Figure 1 

Pyrrhopyge roscius Hopffer, 1874, Stett. Ent. Zeit., XXXV, p. 370. Brasil. 

Pyrrhopyge roscius Draudt, 1921, in Seitz, ‘Macrolep. of the World/ V, 
p. 838. 

This insect, which is rather rare in collections, is a member of the genus 
Oxynetra and not Pyrrhopyge where it has been usually placed by authors. 
The wing shape and form of the male genitalia is that of Oxynetra. 
It differs from the other members of the genus in lacking all hyaline 
spots of both wings, in the males. 

A male and two females are in the collection of The American Mu¬ 
seum of Natural History, from Massaranduba-Blumenau, Santa Catha- 
rina, Brasil. The male has the top of the head red except a black spot 
at the base of each antenna; palpi, collar, shoulder covers and a large 
spot at the base of the tegulae are the same color. Pectus is black. 
The anal two-thirds of the abdomen is red, ringed with black, the ring 
nearest the base is the broadest. The anal tuft is red. Ventral surface 
of the abdomen b}ack with a central row of reddish spots. Fringes of 
primaries black with an occasional white scale in the lower half; those 
of the secondaries are white except at the inner angle of the wing where 
there are some black scales intermixed. The outer margin of the second¬ 
aries of the male is slightly excavate in the center. The female is 
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like the male except the wings are more rounded and without the excava¬ 
tion in the outer margin of the secondaries; top of the head black inter¬ 
mixed with red; the pectus with a few red hairs in the center. One female 
has white fringes on all four wings, except at apex of primaries and 
inner angle of secondaries; the other female has similar fringes of the 
secondaries but those of the primaries are intermixed with black. 

Oxynetra flavomaculata, new species 

This species greatly resembles roscius in size, wing shape and characters of the red 
raftrlring s on the head and body but the primaries have a median band of five and a 
subapical band of five yellow hyaline spots. These two bands are placed similarly 
to those of semihyalina Felder but are narrower and yellow instead of white and 
there are no hyaline bands and spots on the secondaries. 

Upper Side.—Male has a median band composed of a large, somewhat quadrate 
spot in the cell, extending completely across it; the next spot small and triangular in 
the base of interspace 3; the next directly beneath larger and elongate, tapered to a 
blunt point inwardly, in interspace 2 toward the base; the next two are in inter¬ 
space 1 directly beneath the others, they are elongate but not as long as the spot above 
them, the inner tip of each is bent, that of the upper one downward and that of the 
lower one upward, and the two tips nearly touch in the middle of the interspace. 
The subapical series consists of a fine streak in interspace 8; a narrow, triangular 
streak in interspace 7; a shorter, triangular streak in interspace 6; a subquadrate 
spot in interspace 5; a narrow, elongate spot in interspace 4; the two last mentioned 
are just beyond the cell end and the whole band extends downward in a nearly straight 


(Captions for figures) 

Male genitalia of Hesperiidae . Where only one figure of the claspers is given, 
it is that of the left clasper. 

Fig. 1 .—Oxynetra roscius Hopffer. New Bremen, Brasil. 

Fig. 2 .—Iliana romulus , new species. Putumayo River, Peru. Type. 

Fig. 3 .—PeUicia nebula, new species. New Bremen, Brasil. Type. 

Fig. 4.— PeUicia (?) daman , new species. Manicore, Brasil. Type. 

Fig. 5 .—PeUicia (?) pkintias , new species. Iquitos, Peru. Type. 

Fig. 6 .—PeUicia (?) achates , new species. “Mapiri.” Type. 

Fig. 7 .—Pholisora inomaia , new species. Ecuador. Type. 

Fig. 8 .—Ouleus gorgus , new species. Punta Gorda, British Honduras. Type. 
Fig. 9. — Pholisora putumayo, new species. Putumayo River, Peru. Type. 

Fig. 10.— Iliana remits, new species. Putumayo River, Peru. Type. 

Fig. 11 .—Pholisora banosa , new species. Banos. Ecuador. Type. 

Fig. 12 .—Pholisora catharina , new species. New Bremen, Brasil. Paratype. 
Fig. 13 .—Pholisora balsa, new species. Balsapuerto, Peru. Type. 

Fig. 14 .—Pholisora (?) angulata , new species. Marumba, Brasil. Paratype. 
Fig. 15 .—Pholisora aplica, new species. Chilpancingo, Mexico. Type. 

Fig. 16 .—Cogia evansi , new species. Santa Cruz, Bolivia. Paratype. 

Fig- 17. Pholisora chilpancingo, new species. Chilpancingo, Mexico. Type. 
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line from the costa and would parallel the median band if continued. The wings are 
greenish black, duller beneath. Fringes of the primaries black; of the secondaries 
white except at the inner and anal angles where they are black. 

Head red with a black spot at the base of each antenna. Collar red. Shoulder 
covers black at the extreme sides, the rest red. Tegulae black with a large red spot 
at the base. Pectus black. Thorax beneath and the legs blue-black. Abdomen above 
with the basal third blue-black, the rest red edged with black, the ring nearest the 
base the broadest; beneath blue-black with some reddish central spots. Anal 
tuft red. Antennae black. 

The female is like the male, the wings more rounded; the spots of the median 
band of the primaries are larger, those in interspace 1 elongate and lying one close 
above the other; the upper one of the subapical spots is shorter than the one beneath 
it; the fringes of the primaries are white except at the extreme apex; some central 
red hairs in the pectus. 

The male genitalia appear to be the same as that of roscius. 

Expanse.—Male, 52 mm.; female, 54 mm. (twice the distance from center of 
thorax to apex of one primary). 

Types. —Holotype male and allotype female, New Bremen, Santa Catharina, 
Brasil, March 27 and February 4. 

Cogia evansi, new species 
Figure 16 

Closely allied to hassan Butler and freudiae Williams and Bell, but widely dif¬ 
fering from both in the form and position of the whitish bands on the underside of the 
secondaries. 

Male. —Upper side of both wings varying in individuals from rather light 
brown to chestnut brown. Primaries with four minute whitish subapical spots in 
an oblique line in interspaces 6, 7,8 and 9, sometimes very indistinct; a small whitish 
spot in the cell on the upper margin toward the end, occasionally absent; a pale 
outer marginal line, very narrow. Fringes paler brown, crossed by dark brown at 
the end of the veins, a narrow dark basal line, a small white spot at the apex of the 
wing. Secondaries unmarked except for a very narrow, pale outer marginal line; 
the hair tuft in the abdominal fold a little paler brown and inconspicuous. Fringes 
paler brown intermixed with darker and crossed by still darker brown at the end of 
the veins, except at vein 6 where they are whitish at the tips, these characters being 
somewhat variable in individuals. 

Beneath.—Primaries dark brown along the costa, apical area and inner marg in 
to vein 1, all the rest of the wing pale grayish brown; apical area heavily overscaled 
with whitish which is continued in a narrow submarginal line paralleling the outer 
margin to vein 2, except in one male having less heavy overscaling confined to the 
apical area. A narrow, white terminal line; the veins in the apical area and outer 
marginal quarter of the wing pale brownish to whitish. Subapical spots repeated 
and more distinct; the cellular spot repeated and in some individuals continued 
above the cell almost to the margin of the wing; in two specimens lacking the cell 
spot on the upper side it is present on the under side above the cell only. Fringes as 
above, a little paler, the white subapical spotrep eated. Secondaries dark violet- 
brown, with the following continuous, very narrow, whitish bands: first,*a bar across 
interspace 7 near the base, continued above vein 8 halfway to the mar gin of the 
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wing; second, a band across interspace 7 to the abdominal fold sharply bent inward at 
the upper margin of the cell, this band is also continued above vein 8 halfway to the 
margin where it is connected by a slightly convex bar with the top of the first band; 
third, from vein 8 to the abdominal fold, a little dislocated at the upper edge of the 
cell and slightly convex from there to the fold; fourth, from vein 8 to the abdominal 
fold, farther from the third band than that band is from the second; fifth, from vein 
7 to the abdominal fold, approximately the same distance from the fourth band as 
the third band is from the second band; sixth, marginal, from vein 8 to the anal 
angle. The entire wing overscaled with whitish and pale brown, some times heavily 
so. Abdominal fold pale grayish brown with a thin white line along the inner margin. 
Veins white or very pale brownish. Fringes as above. 

Head and body above brown. Palpi beneath white. Pectus and thorax gray¬ 
ish white. Abdomen beneath grayish white spotted with brown. Antennae above 
brown, beneath grayish brown, the apiculus reddish. 

Female. —Slightly larger and darker, the primaries beneath with only the inner 
margin pale brownish; otherwise similar to the male. 

Expanse. —Male, 25-30 mm.; female, 30 mm. 

Types. —Holotype male; allotype female; three male and one female paratypes, 
Santa Cruz, Bolivia. 

Named for my friend Brigadier W. H. Evans of the British Museum. 

Pellida nebula, new species 
Figure 3 

Resembles the macarius Herrich-Schaffer, bessus Moschler, ephora Herrich- 
Schaffer group of these insects, the rather short hair tuft of the secondaries being 
nearer to that of macarius, from which nebula may be distinguished by the form of the 
male genitalia. Nebula is a little smaller than bipuncta Schaus, found in the same 
locality, and the lower subapical hyaline spot is smaller and more directly under the 
upper one, the black bands on the wings more indistinct, the marginal area of the pri¬ 
maries not as distinctly paler, and the hair tuft of the secondaries shorter than in 
that species. 

Upper Side.—Blackish brown. Primaries with the following narrow, indistinct 
black bands: one near the base of the wing; a black spot in the cell extending across 
interspace 2; one from the costa around the end of the cell to vein 1; one submar¬ 
ginal. Two hyaline subapical spots, one in interspace 8, the larger; one in interspace 
7 very minute, and almost directly beneath the upper one. Secondaries with a black 
basal spot; a discs! band bifurcated near the end of the cell and both sections ex¬ 
tending to the abdominal fold; a submarginal band, all blackish and indistinct. 

Under Side.—Primaries a little paler than above; subapical spots repeated; bands 
of the upper side repeated except the basal one; inner margin below vein 1 and in the 
basal three-quarters of interspace 1 pale brownish; a pale brownish spot at the apex. 
Secondaries, ana l half paler than the rest; bands of the upper side repeated and more 
distinct in the paler anal area; a pale transverse bar in the cell. 

Body above and beneath dark brown. Palpi beneath and pectus brown with 
some pale yellowish-brown hairs. Antennae blackish on both sides, club beneath 
reddish. 

Expanse. —42 mm. 

Type. —Holotype male, New Bremen, Santa Catharina, Brasil. 
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Pellicia (?) damon, new species 
Figure 4 

Upper side rufous brown. Primaries with four blackish bands, the first a short 
sub-basal band composed of two spots, one in the base of the cell and the other im¬ 
mediately below it in interspace 1; the second, a large, squarish black spot in the 
cell before the end and a smaller, oblong spot below it in interspace 2; the third, com¬ 
posed of elongate spots, from the costa around the end of the cell to vein 1, somewhat 
dislocated below the end of the cell; the fourth, submarginal. Fringes concolorous. 
Secondaries with a black spot in the base of the cell; another squarish spot in the 
middle of the cell with two minute streaks above it; a discal band of spots beginning 
on vein 7, bifurcated on vein 5, the two sections extending to near the abdominal 
fold; a submarginal band of spots. Fringes concolorous. 

Beneath rufous brown, paler than above. Primaries with the outer three bands 
repeated but less distinct; inner margin and lower base paler grayish brown. Secon¬ 
daries a little paler than primaries, bands and spots of upper side repeated; a 
large blackish brown spot at the anal angle; abdominal fold with bluish-gray hairs. 

Head and body above dark brown; a few bluish-gray hairs on the front of the 
head just above the palpi. Pectus, palpi and thorax beneath—bluish gray. Abdomen 
beneath whitish with a dark brown central line. Antennae black on both sides, the 
apiculus somewhat reddish beneath. 

Expanse. —42 mm. 

Type. —Holotype male, Manicore, Brasil. 

P. damon and the two following described insects are probably not 
strictly congeneric with dimidiata Herrich-Schaffer, the genotype of 
Pellicia , but they so closely agree with a number of species in the genus 
in coloration, wing shape and form of maculation that they will be readily 
recognized here. They differ from Pellicia in not having a hair tuft or 
swollen veins on the secondaries and the form of the male genitalia is 
different. Compared with other closely related genera, they differ 
from Eracon Godman and Salvin in the more pointed primaries and lack 
of hair tuft on the hind tibiae; from Gorgopas Godman and Salvin they 
differ in having no costal fold on the primaries and no metallic overscal¬ 
ing on the body or wings; from Mycteris Mabille they differ in having 
no hair tuft or swollen veins on the secondaries. Despite the lack of 
the secondary sexual characters of Pellicia , and the somewhat different 
form of the male genitalia, there may be some doubt as to the actual 
necessity of a new genus to contain these insects and the writer refrains 
from erecting one. The insect previously described by the writer as 
Eracon (?) duidae (1932, American Museum Novitates, No. 555, p. 12, 
Fig. 5) much resembles these three insects in superficial appearance and 
is most closely related to damon and it may eventually have to be placed 
with them. 
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Pellicia (?) phintias, new species 
Figure 5 

This insect so closely resembles damon that a detailed description of it would be 
for the most part a mere repetition of the description of that insect, therefore only 
the differences between the two seem necessary to be given here. 

Upper side darker rufous brown. Primaries with the dark bands less distinct 
and a very minute, indistinct spot at the end of the cell; the third band less dis¬ 
located below the end of the cell. Secondaries with the bands very indistinct and an 
additional black spot of the submarginal band above vein 7. 

Beneath darker than damon and with a purplish sheen. Primaries with inner 
margin and lower base paler but not as much so as in damon . Secondaries with the 
large blackish anal spot extended to vein 2 as part of the submarginal band; the 
bluish-gray hairs of the abdominal fold extend narrowly to vein 2 on either side of 
the black anal spot. 

Body, palpi and antennae as in damon. 

Expanse.—42 mm. 

Type. —Holotype male, Iquitos, Peru. 

Despite the very close superficial resemblance between damon and 
;phintias , the details of the gentilia are very different as will be readily 
seen from the accompanying figures. 

Pellicia (?) achates, new species 
Figure 6 

This insect also closely resembles damon, is a trifle smaller, the color a little 
paler rufous brown, with the same form of maculation on both wings. The two outer, 
blackish bands of the primaries are somewhat narrower. On the under side of the 
primaries the dark bands of the primaries are very indistinct. The outer half of the 
secondaries is paler than the basal half; the bluish-white overscaling in the abdominal 
fold is very scattered; and there is no dark spot at the anal angle. Head, body 
and palpi same as in damon . The club of the antennae pale brownish beneath. 

The form of the genitalia of achates differs from that of damon in the uncus and 
both claspers and is nearest to that of phintias differing principally in the left clasper. 

Expanse.—40 mm, 

Type. —Holotype male, “Mapiri.” 

NOCTTJAITA, NEW GENUS 

Genotype. — Helios noctua Felder 

This genus is erected for certain insects which Godman and Salvin 
included in the genus Theagenes and their South American allies. 

These insects differ from aegides Herrich-Schaffer, the genotype of 
Theagenes, and its allies in having a distinctly swollen antennal club 
with a sharp pointed apiculus hooked beyond the middle; in Theagenes 
the club is gradually thickened, arcuate and tapers to a more or less 
blunt point. The third papal joint is shorter. The primaries are broader; 
the secondaries longer, more produced at the anal angle, the outer margin 
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dentate. A costal fold may be present or absent in the males. The hind 
tibiae of the males have a long fringe. In the male genitalia the uncus 
is long, tapering, with a slightly bulbous apex; the claspers are broad, 
blunt, divided at the apex, the lower left and both right divisions strongly 
toothed, and are not quite symmetrical. 

The relationship of Noctuana is nearer to Pellida than to Aniso- 
choria , with which genus the writer believes Theagenes to be synonymous. 

The species at present described and belonging in the genus Noctuana 
are: noctua Felder; bipunda Plotz; brunneofusca Mabille and Boullet; 
brunneofusca form uniformis Mabille and Boullet; diurna Butler 
(i bdlinita Plotz); haematospila Felder; ladifera Butler and Druce; 
stator Godman and Salvin. 

The name Noctuana for this genus was suggested by Brigadier W. H. 
Evans of the British Museum. 

Noctuana lactifera Butler and Druce 

Helios ladifera Butler and Druce, 1872, Cistula Ent., I, p. 115. Costa Pica. 

Theagenes ladifera Godman and Salvin, 1899, ‘Biol. Centr.-Amer.,’ Rhop., 
II, p. 459, PL xci, figs. 30, 31, 32. 

Godman and Salvin state that the type of lactifera , in the British 
Museum, is a female. They associated with it, males of similar appear¬ 
ance having a costal fold on the primaries. I am informed by Brigadier 
W. H. Evans that the type of lactifera is a male and lacks the costal 
fold. The lack of the costal fold probably caused Godman and Salvin 
to believe it to be a female. The name lactifera must therefore be ap¬ 
plied to the insect which has no costal fold in the male. 

The other very similar insect having a costal fold in the male is 
bipunda Plotz, heretofore considered to be a synonym of lactifera. 
Plotz described bipuncta in the genus Antigonus, giving as one of the 
characters, the costal fold, and stating the habitat to be Mexico. Bi¬ 
puncta seems to be a slightly smaller insect than lactifera on the general 
average of size but is very similarly marked. 

In The American Museum of Natural History collection there are 
two male specimens of ladifera , one from Costa Rica and one from Guate¬ 
mala; and thirteen male specimens of bipunda from Mexico and 
Guatemala. 

IUANA, NEW GENUS 

Genotype. —Iliana romidus, new species. 

Primaries rather short and broad, apex pointed, costal margin slightly curved, 
outer margin a little rounded, inner margin slightly longer than the outer margin, 
cell about two-thirds the length of the wing, a well-developed costal fold. 
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Secondaries somewhat triangular, longer than the abdomen, outer margin nearly 
straight, very little rounded. 

Palpi long, roundish, the scales closely set, third joint moderate in length, conical, 
projecting straight forward from the second joint. 

Antennae not reaching the end of the cell, the club very long, gradually thick¬ 
ened, tapering to a long, sharp pointed, hooked apiculus which is not as long as the 
club. 

Hind tibiae with a dorsal fringe and two pairs of spurs. 

The uncus of the male genitalia is broad at the base, from both sides of which 
project forward a down curved, apically pointed arm. The saccus is very short. 
The aedoeagus is stout and carries internal spines. The claspers are approximately 
symmetrical, apically divided, one or both divisions carrying short but well-developed 
apical serrations. 

The superficial appearance of the two species here described in 
this genus somewhat resembles that in the genus Aethilla Hewitson, 
from which they principally differ in the form of the palpi, the presence 
of a costal fold on the primaries of the male, the lack of a tibial tuft, 
the very different form of the male genitalia. 

niana romulus, new species 
Figure 2 

Upper side dark brown. Primaries with two, narrow, very indistinct darker 
bands from the costa to vein 1, the first through the middle of the cell; the second 
around the end of the cell; a little paler from the second band to the outer margin 
and with a faint violet tinge. Secondaries with two very narrow dark bands from 
vein 8 to the abdominal fold, beginning close together on vein 8, the outer band 
diverging outwardly a little below the cell end and then curving inwardly; the area 
between the outer band and the margin of the wing is a little paler and with the violet 
tinge more pronounced than on the primaries. Fringes of both wings brown, the tips 
a little paler. 

Beneath.—Primaries dark rufous brown, the dark bands of the upper side barely 
discernible; narrowly paler along inner margin; the dark fringes with a paler basal 
line. Secondaries, costal area above the cell dark rufous brown; rest of the wing 
paler brown, palest at abdominal fold and anal angle; the dark bands of the upper 
side are only visible as two indistinct spots in and above the end of the cell; a thin 
terminal line of bluish-white scales, which extend a little onto the base of the fringes, 
from the outer angle to the anal angle, heaviest just above the abdominal fold. 

Head and body above, palpi, pectus and thorax beneath dark brown; abdomen 
beneath sordid whitish with a dark brown central line. Antennae on both sides 
blackish, the apiculus somewhat reddish beneath. 

Expanse.—42 mm. 

Type. —Holotype male, Putumayo River, Peru. 

Iliana remus, new species 
Figure 10 

Upper side very dark brown, darker than in romulus, the bands of the primaries 
not visible; those of the secondaries but barely so and appear to be of the same form 
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as in romulus but a little wider apart where they begin on vein 8. There is no violet 
tinge on the outer area of either wing. 

Beneath.—Primaries dark brown, a little paler along the inner margin; fringes 
with a narrow, paler basal line. Secondaries same color, the outer band barely 
visible; a thin terminal line of bluish-white scales which extend inwardly in a thin 
ray in the center of interspace 1; an indistinct darker spot at the anal angle; and 
a hazy indication of a submarginal row of darker spots. 

Head and body above dark brown; palpi missing but indications are that they 
are dark brown; thorax beneath dark brown with some gray hairs; abdomen be¬ 
neath whitish with a brown central line. Antennae blackish on both sides. 

Expanse.—42 mm. 

Type. —Holotype male, Putumayo River, Peru. 

Ouleus gorgus, new species 
Figure 8 

Belongs in the group with fridericus Geyer, the primaries without hyaline sub- 
apical spots, the wings more uniformly brown and the maculation in the form of 
definite bands similar to those found in some of the species of Pholisora. The short, 
porrect terminal joint of the palpi and the rather long, gradually thickened club of 
the antennae, with a sharp pointed apiculus, ally this insect more closely with 
Ouleus than Pholisora. 

Upper side brown. Primaries with three, narrow, darker bands, the first through 
the middle of the cell, from the costa to vein 1; the second, from the costa around the 
end of the cell to the inner margin; the third submarginal. Fringes brown. No 
costal fold. Secondaries with three dark spots at the base; a curved discal band from 
costal margin to abdominal fold, bifurcated below the end of the cell; a submarginal 
band. Fringes brown. 

Beneath a little paler. Primaries narrowly paler along inner margin and at in¬ 
ner angle; a small pale spot at the apex; bands of the upper side repeated. Second¬ 
aries a little paler in the anal half; bands of the upper side repeated except the basal 
spots, that area being entirely brown. 

Head and body above and beneath, including the palpi, brown. Antennae 
blackish above, beneath brownish, the club reddish in the apical half. 

Expanse.—36 mm. 

Type. —Holotype male, Punta Gorda, British Honduras. 

The uncus was so badly broken in preparation that it could not be 
shown in the accompanying figure. The claspers are approximately 
sy mm etrical and are remarkable for the peculiar, heavily chitonized, 
projections from the ventral edge at the apex. 

Pholisora giselus race boliviensis, new race 

Differs from typical giselus Mabille principally in the much larger size, so much 
so that it might readily be taken for a distinct species. Two of the four males pres¬ 
ent lack all trace of the subapical spots of the primaries usually found in Central 
American specimens; one has a minute dot in interspace 8, showing on both sides of 

™ one has a mere trace of a dot in the same interspace showing only on the 
under side of the wing. 
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Expanse.—37 to 38 mm. 

Types. —Holotype male and three paratype males labelled “Cochabamba, 
Bolivia.” 


The form of the male genitalia is identically the same as that of 
gi&elus Mabille. 


Pholisora chilpancingo, new species 
Figure 17 

Superficially resembles evippe Godman and Salvin and giselus Mabille, from which 
it can hardly be accurately distinguished except by the form of the male genitalia 
which is very different from that of either of the two species mentioned. 

On the upper side the wings are dark brownish with the usual indistinct, darker 
transverse bands and are variably overscaled with dark fulvous. One specimen, 
the type, has a minute, white subapical dot in interspace 8 of the primaries; another 
specimen has no trace of this spot on the upper side but it is barely indicated on the 
under side; the third specimen has no trace of the spot on either side. Costal fold 
of primaries is present. 

Under side of wings dark brownish. Outer marginal quarter of primaries paler, 
with a row of paler spots extending from costa around the cell end to near the inner 
margin and some faint black dashes just beyond the end of the cell; inner margin 
grayish, especially at the base. Secondaries with a curved diseal and outer row of 
pale spots, which are merely accumulations of yellowish scales and not well defined; 
a variable overscaling of fulvous, especially in and along the abdominal fold. Fringes 
dark brown, somewhat grayish at the tips. 

Top of head and thorax dark brown and fulvous. Palpi beneath white with a few 
black hairs, the third joint black and fulvous. Pectus grayish or yellowish white. 
Abdomen above brown, beneath brown and fulvous. Thorax beneath grayish. 
Antennae above blackish brown, beneath spotted with fulvous, the club entirely 
fulvous. 

Expanse.—38-40 mm. 

Types. —Holotype male, Chilpancingo, Mexico, and two male paratypes. 
Balsas, Mexico and “Mexico.” 

Pholisora cathaiina, new species 
Figure 12 

This insect has considerable superficial resemblance to giselus race boliviensis 
but is still larger. 

The upper side of the wings is dark brown. The primaries of the male have a 
darker spot in the cell near the end, which is narrowly and faintly continued to vein 1; 
a broad, dark band from the costa around the end of the cell to the inner margin; a 
broad dark, marginal band. A prominent costal fold is present on the primaries of 
the male. There are no subapical spots in either sex. The secondaries are crossed by 
three curved bands of irregular, ill-defined, paler spots. Both wings are variably 
overscaled with fulvous. 

Beneath slightly paler than above. Primaries with outer marginal quarter paler 
than the rest; in some specimens there are a few dark dashes at the apex; bands of 
the upper side faintly visible; inner margin narrowly paler. Secondaries usually a 
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little paler in the lower half; the pale bands of the upper side variably present; a 
sparse overscalmg of fulvous. 

Head and thorax above brown with a little fulvous. Palpi beneath, the third 
joint black and a little fulvous, the rest, and the pectus, brown heavily intermixed 
with yellowish white to fulvous. Abdomen above and beneath brown with a little 
fulvous. Thorax beneath brown and sordid yellowish to fulvous. Antennae above 
blackish brown, beneath spotted with pale fulvous, the club yellowish. 

Female similar to the male, a little paler, the bands of both wings above and be¬ 
neath a little more distinct; the fulvous overscaling of the secondaries somewhat 
heavier and extending onto the primaries. 

Expanse.—Male, 38-40 mm, one small specimen 35 mm., female, 40-42 mm. 

Types. —Holotype male and allotype female, New Bremen, Sta. Catharina, 
Brasil. Paratypes: four males and five females, New Bremen; one male and one 
female, Massaranduba-Blumenau, Brasil. 

Pholisora banosa, new species 
Figure 11 

This is another large species of Pholisora , approaching catharina in size but the 
color of the upper side of the wings has a more rufous tint and the dark bands of the 
primaries are lacking. 

Upper side of the wings rufous brown. Primaries with a band of small, indis¬ 
tinct, pale spots extending from the costa around the cell end to vein 1, the two 
lower spots, in interspace 3, somewhat bent inwardly from the rest of the band; 
a few scattered fulvous scales; inner margin narrowly paler. There are no subapical 
spots and no costal fold. Fringes dark brown. Secondaries with a hazy indication 
of a discal curved band of paler spots and a narrow stripe in the cell; a sparse over- 
scaling of fulvous. 

Beneath a little paler than above. Primaries with outer marginal area paler 
than the rest; an overscaling of fulvous in the apical area. Secondaries paler in the 
anal half; pale band and cell stripe of upper side a little more distinct and another 
short band of pale spots inwardly paralleling the lower part of the other band. 
Lightly overscaled with fulvous, especially in the abdominal fold. 

Head and thorax above brown, a few fulvous scales on the head. Palpi missing. 
Pectus brown and fulvous. Thorax beneath brown. Abdomen above brown; 
beneath brown with a little fulvous in the center. Antennae above and beneath 
blackish, the dub yellowish beneath. 

Expanse.—40 mm. 

Types. —Holotype male, Banos, Ecuador. 

Pholisora inomata, new species 

Figure 7 

This is one of the smaller members of the genus and bears no close res emblan ce 
to any of the other described species with which the writer is familiar. 

Upper side of the wings brown, without dark bands or spots and no subapical 
spots on the primaries. The primaries are sparsely overscaled with pale fulvous. 
Secondaries with some long fulvous hairs. Both wings have a somewhat darker ter¬ 
minal line. Fringes a little paler than the ground color of the wings. No costal 
fold on the primaries. Outer margin of secondaries rounded, with no excavation. 
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Beneath paler than above; no dark bands on either wing. Primaries broadly 
yellowish white along inner margin except at the inner angle. Both wings over- 
scaled with pale fulvous and both have a dark terminal line. 

Upper side of head and body dark brown and a little fulvous. Palpi missing. 
Thorax beneath with long fulvous brown hairs. Abdomen beneath brownish fulvous. 
Antennae black above; beneath spotted with yellow; club missing. 

Expanse.—28 mm. 

Type. —Holotype male, Ecuador. 

Pholisora putumayo, new species 
Figure 9 

A small species somewhat resembling aurocapHIa Staudinger but from which it 
may be immediately distinguished by the presence of the additional small white 
spots on the primaries mentioned in the following description. 

Above dark brown. Primaries with three small, hyaline, subapical spots, the 
central one slightly inward of the other two; and the following minute white spots: 
one in the cell on the upper border near the end; one in the basal quarter of inter¬ 
space 3, very minute; one in the basal quarter of interspace 2, a little larger but still 
minute; one almost directly beneath in the center of interspace 1 and about the 
same size; a slightly paler brown spot in the end of the cell; a curved row of paler 
brown spots from near costa, outside of the subapical spots, to vein 1; these paler 
spots and the pale cell spot bound a faintly discernible dark band through the cell 
from the costa to vein 1 and another dark, curved band, enclosing the subapical 
hyaline spots, from the costa to vein 1; the outer margin has a dark border. A 
prominent costal fold is present. Secondaries rounded, no excavation in the outer 
margin; an outer band, discal band and minute basal spot, all paler brownish; some 
indistinct, paler marginal streaks between veins. Fringes of both wings blackish 
brown. Both wings sparsely overscaled with pale fulvous. 

Beneath a little paler. Primaries with costal, outer and inner marginal areas 
paler than the rest; a small, indistinct, pale transverse streak in the cell; the outer 
row of spots less prominent than above; a few pale fulvous scales at the apex. The 
three subapical spots are repeated but none of the other white spots are present be¬ 
neath. Secondaries with a minute basal spot; a transverse streak in the cell; and 
an outer irregularly curved row of spots, the lower three the most distinct, all formed 
of accumulations of pale fulvous scales and not well-defined spots; a very scattered 
overscaling of pale fulvous, mostly at base, abdominal fold and anal angle. 

Top of head and collar golden; shoulder covers brown sprinkled with golden; 
tegulae brown. Palpi missing but beneath were probably fulvous as indicated by 
the few remaining hairs. Abdomen above and beneath brown. Pectus and thorax 
beneath brown and fulvous. Antennae black above; beneath minutely spotted with 
pale fulvous, the club yellowish. 

Expanse.—29 mm. 

Type. —Holotype male, Putumayo River, Peru. 

Pholisora aplica, new species 
Figure 15 

This species somewhat resembles giselus Mabille in general appearance but may 
be distinguished therefrom by the absence of the costal fold on the primaries of the 
male. 
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Upper side of both wings rusty brown. Primaries with the usual dark bands 
scarcely visible, one across the cell and one from the costa around the cell end to 
vein 1; one specimen, the type, has a single small, hyaline subapical spot in interspace 
8; ano ther specimen h as one in each of interspaces 6, 7 and 8; and a third specimen 
hag one in each of interspaces 7 and 8. Fringes slightly paler than the ground color 
of the wings. Secondaries have two bands of sma ll pale spots, one discal and the other 
between it and the margin; a transverse streak in the cell; a minute spot toward 
the base of the wing, all of which are very indistinct; a sparse overscaling of fulvous 
heaviest along abdominal fold and in anal area. Fringes same as on p r i mar ies. 
Outer margin rounded, with no excavation. 

Under side paler than above. Primaries with outer margin and the inner margin 
particularly toward the base paler than the rest of the wing; the dark bands of the 
upper side still more indistinct; the subapical spots are repeated but only the one in 
interspace 8 is clearly seen. Secondaries with the bands of pale spots of the upper 
side more reduced; a slight overscaling of fulvous especially along abdominal fold 
and at anal angle. 

Top of head and body brown and fulvous. Palpi beneath and pectus fulvous or 
brown and fulvous. Thorax and abdomen beneath fulvous or brown and fulvous. 
Antennae above black; beneath variably spotted with yellow fulvous, the club en¬ 
tirely fulvous, reddish on the side of the apiculus. 

Expanse.—34-36 mm. 

Type. —Holotype male, Chilpancingo, Guerrero, Mexico; two male paratypes, 
San Jose, Costa Rica, 3900 feet, August 4. 

Pholisora balsa, new species 
Figure 13 

This insect is somewhat like mazans Reakirt but there are no hyaline spots on 
the primaries and the secondaries are rounded with no excavation in the outer margin. 

Primaries of the male dark brown; a large black spot occupying the basal two- 
thirds of the cell and below it to vein 1; an irregular, curved black band extending 
from the costa around the cell end to vein 1; the part from vein 3 to vein 1 broader 
than the upper part; a black marginal border. Fringes blackish. Outer half of wing 
overscaled with pale fulvous and yellowish white. Costal fold present. Secondaries 
black in basal third; a black discal band outwardly bordered by a bent row of pale 
spots composed of accumulations of pale fulvous and yellowish white scales; a 
black marginal border. Fringes blackish. 

Beneath.—Primaries paler than above; the black bands of the upper side in¬ 
distinctly present; inner margin narrowly paler; a few fulvous scales near the apex. 
Secondaries blackish in the basal quarter; outer three-quarters dark brownish; a 
black discal band curved from costa to abdominal fold, broadest above the cell, 
and bordered by a row of pale spots composed of accumulations of pale fulvous scales, 
the lower three or four being the most prominent and these are par all eled inwardly 
by three or four similar spots; a few fulvous scales near the border below vein 3. 

Top of head and body black with a very few fulvous scales. Palpi beneath 
black and fulvous. Pectus black. Abdomen beneath black. Antennae above and 
beneath black, the club beneath brownish. 

Female similarly marked but paler and more heavily overscaled on both wings, 
the black bands more prominent; the fulvous overscaling on the black marginal bor- 
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der of the primaries causing the appearance of a band of triangular bjaek spots; on 
the secondaries the black marginal band is broken up into spots. The overscaling of 
fulvous extends onto both sides of the thorax and abdomen. Beneath a little paler 
than the male. Primaries with more fulvous scales at the apex and extended along 
the entire costa to the base. Secondaries with heavier overscaling at the base, ab¬ 
dominal fold and inner marginal half of the wing. The antennae above and on the 
sides with an overscaling of fulvous and both the shaft and the club are fulvous 
beneath. 

Expanse.—Male, 30 mm., female, 31 mm. 

Types. —Holotype male, Balsapuerto, Peru; allotype female, Yumbatos, 
Peru. 


Pholisora (?) angulata, new species 
Figure 14 

This species is possibly not congeneric with the others, the inner margin of the 
primaries is curved inwardly in the center, producing a distinct lobe at the inner angle 
of those wings and the outer margin of the secondaries is slightly excavated above 
the anal angle and between veins 4 and 6 thus giving the appearance of a slight pro¬ 
jection in the middle of the wing. The form of the male genitalia is, however, close 
to that of Pholisora. 

Upper side of both wings brown with a variable overscaling of sordid whitish. 
Primaries with a darker band from upper edge of the cell to vein 1; a band curved 
around the cell end to vein 1; a marginal band which contains still darker spots 
between the veins; these markings are very indistinct in one specimen; three hyaline 
subapicai spots, the middle one a little out of line inwardly, the upper spot the 
largest, the lower the smallest; a small hyaline spot in the cell on the upper margin 
near the end. In addition to the lobe at the inner angle there is a slight excavation 
in the outer margin between veins 1 and 2. The fringes are brown, a little darker at 
the end of the veins, except between veins 1 and 2 where they are paler brownish, 
and they have a narrow, black basal line. Secondaries dark at the base; a sub- 
basal dark band, forked between veins 7 and 8; a dark diseal band; a submarginal 
band of dark spots, rather indistinct. Fringes brown, darker at end of veins and with 
a narrow, black basal line. 

Beneath paler than above. Primaries with the bands of the upper side in¬ 
distinctly repeated in two specimens, more prominently in the third; the hyaline 
subapicai spots repeated; an ochreous spot at the apex, composed of an accumulation 
of scales of that color; a little overscaling of sordid whitish, much heavier in one speci¬ 
men. Secondaries with the bands of the upper side but less distinct, in one specimen 
more prominent than the others; the sordid whitish overscaling heaviest in the 
abdominal fold. 

Top of head, thorax and abdomen brown variably intermixed with sordid 
whitish. Palpi above blackish brown and fulvous, beneath, and the pectus, brown 
heavily intermixed with sordid whitish or yellowish white scales. Thorax with long 
hairs of similar color. Abdomen brown. Antennae above blackish, beneath variably 
spotted with fulvous, the club fulvous. 

Expanse.—32 mm. 

Types. —Holotype male, Sul de Minas, Brasil; two male paratypes, Itatiaya, 
Brasil, and Marumba, Brasil. 
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Heliopetes leca Butler 

Pyrgus leca Butler, 1870, Trans. Ent. Soc. London, p. 510. Venezuela. 

Erynnis laviana Hayward (not Hewitson), 1933, Rovista do la Socicdad Ento- 
mologica Argentina, V, p. 271; PL xxi, fig. 8, Pl. xxx, fig. 4. 

Butler's leca has long been placed by authors as a synonym of 
laviana Hewitson, however, in his original description Butler mentions 
a white ray on the under side of the secondaries which extends from the 
outer margin through the cell to the V-shaped basal spot. This ray is 
not mentioned by Hewitson in his original description of laviana (1868, 
‘Descriptions of One Hundred New Species of Hesperiidae/ part 2, 
p. 48) and is not shown in his subsequent figure of that insect (1875, 
‘Exotic Butterflies/ V, Leucochitonea Pl. ii, figs. 15, 16). 

In addition to the white ray mentioned there are other superficial 
characters readily separating leca from typical laviana. On the upper 
side of the wings leca is glistening white, much more so than laviana 
and on the under side of the secondaries the inner edge of the darker 
colored outer marginal area is always deeply indented opposite the cell, 
this latter character being more noticeable in those individuals having 
the white ray poorly developed; when the white ray is well developed 
the inner edge of the dark marginal area is obliterated where the ray 
passes through it. In laviana the inner edge of the dark marginal area 
is always an approximately straight, even line for the entire length. 

Leca was described from material from Venezuela, and specimens 
examined from that country, Colombia, Peru, Argentine, Paraguay, and 
southern Brasil all agree with the characters mentioned by Butler. 
Laviana was described from material from Nicaragua, and specimens 
from southern Texas, Mexico and Central American loealities all agree 
with the characters of Hewitson’s description and figures. 

As the form of the male genitalia is the same in both insects it is 
probable that leca represents merely a well-defined southern race of 
laviana but there are sufficient and constant superficial differences 
between the two insects to warrant retaining the name leca for tho 
southern form. 

In The American Museum of Natural History collection there is a 
series of three males and five females from La Rioja, Argentine, which 
are smaller than the general average and have the dark areas and spots 
of the upper side of the primaries more brownish and not the usual 
blackish brown and in the males the usual broad dark apical area of 
these wings is reduced to a small brownish apical patch and only the 
fringes and the tips of the veins are brown. These males present a very 
glistening white appearance. 
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Pyrgus domiceUa race margarita, new race 

Differs from typical domicella in the very reduced white areas of both wings. 

Male has the median white band of the primaries very narrow and sparsely strewn 
with brown scales; the four subapical spots are minute; the white spot near the base 
of interspace 3 and the two in interspaces 4 and 5 are small, ill-defined and inter¬ 
mixed with brown scales; the usual row of white submarginal spots is either entirely 
absent or represented by a few white scales; the marginal row is entirely absent; 
all the rest of the wing is brown. On the secondaries the white median band is 
narrow, ill-defined and heavily overscaled with brown; the usual submarginal row 
of spots is reduced to three small, ill-defined spots, overscaled with brown, near the 
anal angle; the rest of the wing brown. 

On the under side the bands of both wings are a little broader and more clearly 
defined, although the median band of the secondaries is pale, smoky brown. The 
subapical spots and the two in interspaces 4 and 5 are larger and more prominent than 
on the upper side. 

Female has the median band of both wings a little broader and less overscaled 
with brown than the male and the other spots of both wings are better defined, 
though all are reduced from the typical form. 

Expanse.—Male, 34 mm., female 37 mm. 

Types. —Holotype male, and allotype female, Margarita Island, Venezuela. 

Erynnis quadratus Dyar 

Thanaos quadratics Dyab, 1926, Insec. Menstr., XTV, p. 142. Colima, Mexico. 
The type in the National Museum in Washington is a female and 
a member of the genus Pholisora. It appears to be either the same as 
azteca Scudder or a very similar species. 
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BIRDS COLLECTED DURING THE WHITNEY 
SOUTH SEA EXPEDITION. XXXIII 1 

NOTES ON NEW GUINEA BIRDS. I 
By Ernst Mayr 

I have been working on a list of New Guinea birds for a period of more 
than seven years. In order to present more than a compilation it was 
found necessary to revise critically every genus occurring in that re¬ 
gion. The results of these revisions have been published in previous 
papers as far as passerine birds are concerned. Most of the non-pas¬ 
serine species, however, extend their range considerably beyond New 
Guinea, and revisions of these species could not have been undertaken 
without consulting the rich material of the Rothschild Collection and the 
extensive collections of the Whitney South Sea Expedition made in the 
Bismarck Archipelago, the Louisiade and d’Entrecasteaux Archipela¬ 
goes, the Solomon Islands, and Polynesia. It was thought best to include 
these revisions in the present series, since a considerable portion of the 
examined material was collected by the Whitney Expedition. 

The present paper contains a study of the genus Collocalia. No list 
of the New Guinea birds could be prepared without a critical revision of 
the vast amount of new material of this genus accessioned by the Ameri¬ 
can Museum during recent years. The variation and the relationship 
of the New Guinea species cannot be understood without reference to the 
cxtralimital species. Still, the emphasis of the following revision is on 
the New Guinea forms, and all the others are treated only incidentally. 
I am deeply obliged to Dr. E. Stresemann for much advice and for the 
loan of valuable material, including the type of pseudovestita. 

NOTES ON THE GENUS COLLOCALIA 

Every author who has ever worked with these small swiftlets of the 
Indo-Australian region will contend that their classification presents the 
most difficult problem in the taxonomy of birds. The members of this 
genus live in large or small colonies, frequently in inaccessible caves, and 

1 Previous papers in this series comprise \mencan Museum Novitates, Nos. 1X5, 124, 149, 
322, 3*7, 350, 356, 364, 365, 370, 410, 469, 486, 488, 489, 502, 504, 516, 520, 522, 531, 500, 609, 628, 
651, 665, 666, 700, 714, 820, 828, and 912. 
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every population is slightly different from the next one. They are dif¬ 
ficult to collect and not one of the museums ol the world has adequate 
material. To make matters worse, most of the species are of practi¬ 
cally the same dull sooty gray coloration with almost the same develop¬ 
ment of the structural characters (such as bill, foot, wing-formula, etc.). 
(See Stresemann, 1932, Bull. Raffl. Mus., No. 6, pp. 83-84.) 

The time has not yet come to undertake a final satisfactory classifica¬ 
tion of the genus, because the material at hand is still insufficient for the 
correct description of the more difficult forms and for the understanding 
of the natural relationships. On the other hand, the American Museum 
has recently received so much new material, that it has seemed advisable 
to examine it in the light of the recent revisions. These studies have 
been carried on by me for more than three years and no final conclusions 
have yet been reached. It has, however, been possible, to clear up some 
doubtful points and to make certain observations which will help future 
workers. This has encouraged me to publish the results of my studies 
although they are admittedly of a preliminary and incomplete nature. 

The literature on this genus illustrates exceedingly well the trends of 
ornithological classification. We see in the earlier part of this century 
conscientious efforts to analyze the characters of the various geographi¬ 
cal races without much of an effort to combine the many disconnected 
units into natural groups of related forms. Oberholser’s jiajK'rs were 
written in this analytical stage. In opposition to this trend the Formen- 
kreislehre gained increasing influence during ihe twenty’s, emphasizing 
the principle of geographical representation frequently with disregard 
of a thorough morphological examination of the treated forms. During 
this period (1925-1926) Stresemann proposed a classification of t his genus, 
which grouped all the then known forms in six species: francica, fuci- 
phaga, gigas, troglodytes, esculento, and brevirostm. A reaction to this 
ultra-synthetic trend was inevitable, and Stresemann himself was the 
first to suggest the breaking up of these large Formonkreiso into smaller, 
but more natural species. His recent papers (1932, Bull. Raffl. Mus., 
Singapore, No. 6, pp. 83-101, and 1932, Novit. Zool., XXXVIII, pp. 
164-170) are the starting points of my work, which fully confirms his 
conclusion that the white-rumped forms of the Australian region should 
be separated specifically from francica as spodiopygia, and that the dark- 
rumped forms should be separated from fiidphaga as vctniJcorcnsis. I 
disagree with Stresemann in regard to the arrangement of the following 
forms: baru, hirundinacea, excelsa, infuscata, ceramensis, sororum , and 
terraereginae, all of which I remove from vanikorenm. 
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I fully agree with Stresemann’s recent conclusion (1932, Bull. Raffl 
Mus., No. 6, p. 93) that the natural consequence of the recent studies 
of this genus is, to break it up into a greater number of species. Re¬ 
viewers of this genus have too frequently forgotten the principle that 
whenever closely related species break up into numerous subspecies 
(as Collocalia!), the genus to which they belong almost always also 
breaks into numerous species. The widely distributed genus Collocalia , 
which ranges from the Madagascar region to the Marquesas Islands 
(practically halfway around the world) is no exception to this rule. 
Instead of six species, as Stresemann thought in 1925, it probably con¬ 
tains more than fifteen. The mere fact that such exceedingly similar 
forms occur together at the same localities as hirundinacea and vani- 
korensis in New Guinea, as natunae, germani , and mearnsi in the Borneo 
region, as javensis and fuciphaga in Java, and as amelis and mearnsi in 
the Philippines, should be a sufficient warning against grouping in one 
species anything but very similar forms. 

I have seen but very little material of the forms occurring on the 
islands of the Indian Ocean, as well as of those occurring on the Asiatic 
continent and the Greater Sunda Islands. I shall therefore leave most 
of them out of the discussion at the present time. They will be re¬ 
viewed in greater detail at a later occasion. I shall also omit any 
reference to such well-defined species as esculenta , troglodytes , gigas , 
whiteheadi, and lowi. They are so different that they are not likely to 
be confused with those forms that are usually listed as subspecies of 
fuciphaga , francia, and vestita. 

Like Stresemann (loc. cit. } p. 85) I am using in addition to the length 
of wing and tail, also the “tail-furcation” (difference of length between 
the shortest and the longest tail-feather) and the “tail-index” which is 
the length of the longest tail-feather multiplied by 100 and divided by 
the length of the wing. I have also attemped to introduce several new 
morphological characters into the discussion of the various subspecies, 
such as size and shape of the bill, structure of the feathers of crown and 
throat, and the presence or absence of white downy tips to the bases of 
the feathers of the back. Additional features could probably be found 
at a still closer and more patient examination of these birds. 

Collocalia leucophaea (Peale) 

This large dull colored species stands quite by itself. It is charac¬ 
terized by its soft fur-like plumage, by its long tail (index up to 50), by 
the reduction of the supraloral spots, by its black under tail-coverts, 



4 


AMERICAN MUSEUM NOVITATES 


[No. 915 


and many other features. C. I ocista Obcrholser is very similar to the 
typical form in general coloration, but differs in many other respects 
A detailed revision of this species is in preparat ion. 

Range. —Society and Marquesas Islands. 

Collocalia vanikorensis (Quoy and Gaimard) 

I had measured up most of our material of this species already 
several yearn ago and had made detailed notes on the populations of the 
different islands. A more intensive study of the genus Collocalia has 
finally convinced me, that there is no better way to come to definite 
conclusions concerning the taxonomy of this difficult genus than by the 
careful analysis and description of the known populations. There are 
only two alternatives in treating this species: either wo recognize no 
races at all and sink moluccarum , yorki, steini , and waigeuenm in the 
synonymy of vanikorensis or else we give each circumscribed popu¬ 
lation a subspecific name. Following the precedent set by Stroso- 
mann, I follow the latter course. 

During the preparation of this review I have examined 213 speci¬ 
mens of the subsequently discussed forms, including all tho typos, with 
the exception of that of vanikorensis Quoy and Gaimard which is in the 
Paris Museum. The amount of collecting done in recent years is best 
illustrated by the fact that I had before me 213 specimens of the one 
species vanikorensis , while Obcrholser had at his disposition only 159 
specimens of all the species of Collocalia when he wrote his first mono¬ 
graph of the genus in 1906. 

Collocalia vanikorensis vanikorensis (Quoy and (humard) 

Hirundo vanikorensis Quoy and Gaimaud, 1830, *Voy. “Astrolabe,”' 55ool., 
p. 206, PI. xii, fig. 3.—Vanikoro Mand, Santa Cruz Archipelago. 

A large dark form; back almost as dark as crown and with a greenish (or purplish 
in worn plumage) gloss; rump not appreciably lighter than back; upper throat very 
light and strongly contrasting with dark abdomen; shaft-streaks on abdomen more 
or less pronounced; car-covcrts dark, contrasting with the light throat; Ioral spots 
medium sized and not conspicuous; under wing-coverts pure black or with incon¬ 
spicuous pale edges; tarsus reddish brown and always bare; white 1 on back much 
reduced; bill large and not strongly curved; tail long (index usually above 46); 
strongly furcated. 

Range. New Caledonia, New Hebrides, Santa Cruz Islands, Roof 
and Duff groups, and Solomon Islands. 


i “White on back” means the presence of white downy tips to the tanii of the ba«al pait of the 
feathers of the back and to the after shafts of these feathots. 
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There is little doubt that I have united under this name a somewhat 
heterogenous assemblage of populations, but the material at hand is 
not in a sufficiently good condition to permit any further subdivision 
at the present time. Old skins, that is skins which are in collections 
for more than 8 or 10 years show already definite signs of “foxing.” 
The upper parts turn lighter and more brownish and the under parts 
also more brownish and dirtier. Still more important are differences 
between freshly molted and very worn specimens. Fresh birds are 
darker and more greenish above and on the wings, worn birds more 
bluish or purplish, the feathers above the eye and the under wing- 
coverts sometimes acquire pale edges through wear, and the under parts 
may become very brownish and soiled during the breeding season. 
Immature birds are also different from adults. Although it is impossible 
always to tell them apart, young birds seem to differ by smaller size, less 
furcation of the tail, broader primaries, less glossy plumage, pale edges 
to the secondaries (in fresh plumage), broad soft edges to the feathers 
of the rump, more pronounced pale margins to the feathers above the 
eye and at the wing-bend, and by the generally smaller size. To give 
a correct description of each subspecies one must keep all these varia¬ 
tions in mind. 

I shall now give a more detailed discussion of the various popula¬ 
tions combined under the name vamkorensis, to indicate where future 
division will have to be made, after more material has become available. 

New Caledonia. —No material available. Our knowledge of the 
occurrence of the species is based on sight records (Layard, Ibis, 1878, 
p. 253, and id., Ibis, 1882, p. 503). 

Erromango, New Hebrides. —Two innnatures examined (L. Mac¬ 
millan). Both rather pale underneath, one with a few white (albinis- 
tic) feathers on the abdomen.—Wing 121, 126; furcation 7, 7; index 
44.7. 

Efate. —3 specimens. Wing 119-125; furcation 7-10; index 45.2. 

Epi. —5 specimens. Wing 119-125; furcation 8-11 (9.0); index 46.4. 

Santo. —12 specimens. Wing 116-124 (119.7); furcation 7-11 (8.4); 
index 46.1. 

Vanua Lava. —2 specimens. Wing 120, 122; furcation 8.5, 9; 
index 45.9. 

Reef-Duff Is. —4 specimens. Wing 115-118 (116.8); furcation 
7-8 (7.5); index 46.4. 

Additional specimens were obtained at Tongoa, Aoba, Pentecost, 
Malekula, and Dolphin Island. 
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It is evident from these measurements that in southern Melanesia 
there is a gradual decline in size as we go north toward the equator. 
There are unfortunately no specimens available from Vanikoro, Santa 
Cruz Islands, the type-locality of this subspecies. 

Solomon Islands. —There are several populations recognizable, 
some dark (Vella Lavella, Choiseul), some light (Santa Anna), some 
variable or intermediate (Guadalcanal Bougainville, Ugi). All these 
birds have, however, similar proportions. The wing never goes above 
117.5 (average 114.4), the tail is medium (index 44.1), and the furcation 
is slight (5-8, av. 6.1). 

These measurements and proportions are quite different from those 
of the New Hebrides birds. More material from the Santa Cruz Islands 
is needed to decide whether or not it is worthwhile to describe a new 
race. 

Collocalia vanikorensis subspecies 

Range. —Bismarck Archipelago. 

A large series collected at Wide Bay was unfortunately collected 
within one week and practically all specimens are molting or immature. 
The wing seems to vary between 117 and 126, with an average of about 
120, which agrees well with some measurements recorded by Stroso- 
mann (1923, Arch. Naturgesch., LXXXIX, A, fasc. 8, p. 28), the tail 
furcation is about 7-9 (7.9), and the tail-index 42-44. In coloration it 
is similar to vanikorensis, but slightly lighter above and below, particu¬ 
larly on upper throat and ear-coverts, the white supraloral spot seems 
to be larger and the pale edges on the under wing-coverts more* pro¬ 
nounced. 

Quite similar in coloration and proportion is a series of 8 birds col¬ 
lected by Eichhorn on New Hanover, in March, 1923. Wing 118 123 
(120.0), furcation 7-9 (7.8), tail-index 43.0. 

Collocalia vanikorensis lihirensis, new subspecies 

Type. —No. 335906, Amer. Mus. Nat Hist.; 9 ad.; Lihir Island, Lihir group 
near New Ireland; September 15,1934; William F. Coultas. 

A large dark form. Similar to vanikorensis , but larger and with a bigger bill; 
upper parts darker and more greenish; supraloral spot larger; shaft-streaks on under 
parts more pronounced; more white on back (see footnote, p. 4). 

Ten males, wmg, 110-127 (123 9), furcation 7-10 (8.5), tail-index 45.6; twelve 
females, wing, 121-129 (124.0), furcation 6-9 (8.0), tail-index 45.1. 

Range. —Islands northwest of New Ireland (Lihir, Tabar, and 
St. Matthias). 
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A single male from St. Matthias (120, 9, 45.5) 1 and two males from 
Tabar Island (123.5, 9.5, 45.3) are still darker, particularly on the belly, 
but agree in their proportions quite well with lihirensis. 

Collocalia vanikorensis coultasi, new subspecies 

Type. —No. 334780, Amer. Mus. Nat. Hist.; 9 ad.; Malai Bay, Manus, Ad¬ 
miralty Islands; January 3, 1934; William F. Coultas. 

A large, light form. Under parts with a somewhat silvery appearance, abdomen 
only slightly darker than throat; back paler than crown; rump much paler than back; 
in worn specimens almost whitish; ear-coverts rather light; a great deal of white on 
the back (see footnote p. 4); shaft-streaks on abdomen variable; ■ supraloral spots 
medium; crown and wings rather bluish; tail not long, but well furcated. 

Wing (7 specimens), 121-130 (124.7), furcation 6-11 (8.0), tail-index 43.3-44.6. 

Range. —Only known from the type-locality. 

A series from Rambutyo Island (March, April, 1934, Coultas coll.) 
is similar to coultasi but not quite as light and with the rump only 
slightly lighter than the back. Most specimens are, unfortunately, 
immature and the measurements therefore inconclusive (121.0, 8.2, 
45.5). 

Collocalia vanikorensis tagulae, new subspecies 

Type. —No. 450941, Amer. Mus. Nat. Hist. (Rothschild Collection); 9 ad.; 
Sudest (- Tagula) Island, Louisiade Archipelago; May 3, 1916; A. S. Meek. 

A large, light form. Abdomen only slightly darker than throat, shaft-streaks 
variable, upper parts more greenish than in vanikorensis, back paler than crown; 
rump as dark as back; ear-coverts not very dark; pale edges of under wing-coverts 
pronounced; not much white on back; supraloral spot small; size large, tail long and 
deeply furcated. 

Wing 124r*129 (126.2), furcation 9-12 (10.1), index 45.5. 

Range. —Sudest (= Tagula) Island, Louisiades. 

A series of six birds from Misima (= St. Aignan) is quite similar 
in coloration, but size and proportions are different. 

Wing, 122-124 (123.2), furcation 7-10 (8.3), index 43.8. 

It seems best to include these birds with tagulae . Tw r o males from 
the Trobriand Islands (117.5, 10.0, 47.0) and two females from Wood¬ 
lark Island (117.0, 10.0, 46.2) are similar to tagulae , but slightly darker, 
particularly on the abdomen. Their extraordinary proportions (short 
wing, but long and deeply furcated tail) seem to indicate that they be¬ 
long to an undescribed race. The meagemess of the material, particu¬ 
larly the fact that one of the specimens is molting and two of them are 
apparently in immature plumage makes it undesirable to name this 
form. 

1 The thiee fhruies in the parenthesis in this and other instances indicate the average of *mg- 
lenjrth, of tail-fiu cation, and of the tail-inde*. 
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Collocalia vanikorensis granti, new subspecies 

Type. —No. 450940, Amer. Mus. Nat. Hist. (Rothschild Collection); cf ad.; 
Setekwa River, Dutch New Guinea, August 4, 1910; A. S. Meek. 

A small, light form. Rather similar to tagulae , but a little darker, both above 
and on the abdomen; much lighter than steini or ivaigevensis; tarsus usually bare, 
sometimes a few scattered feathers on the upper end of the tarsus; very little white on 
back (see footnote p. 4); pale edges on under wing-coverts usually present; supra- 
loral spot medium; ear-coverts rather dark; bill large; upper parts distinctly green¬ 
ish, back hardly paler than crown, rump as dark as back. 

Wing, 115, 115.5, 116.5; outermost tail-feather 48.5, 49, 49; furcation 6.5, t\5, 
7; tail-index 42.2. 

Range. —Lowlands of southern and eastern New Guinea; Fergus- 
son Is. 

I name this race in honor of the late Ogilvie-Grant, who was the first 
ornithologist to recognize the specific distinctness of Collocalia va?ii- 
korensis and hirundinacea. 

I have chosen the Setekwa River as type-locality for this subspecies 
because there is material from that district in several European mu¬ 
seums. 

Other New Guinea populations of this species do not completely 
agree wdth the type series, but they all agree in a fairly or very light 
coloration of the under parts, small size, shortness and slight furcation 
of tail. 

A series of six birds from Bioto, Baroka Creek (near Hall Sound, 
southeast New Guinea) is quite similar to granti, but slightly darker 
above and below; size larger, wing 117-120 (118.2), furcation 6-10 
(av.?), tail-index 42.5. Several specimens are molting or immature and 
the proportions are not quite certain. 

A series of five birds from the neighboring mountains (Mafulu, 
Central Division) is larger, darker and in many ways more similar to 
typical vanikorensis than to granti; the under parts average, however, 
definitely paler and the upper parts more greenish; tail-furcation and 
tail-index are those of granti.—Win*, 118-123 (120.2), furcation 6-9 
(7.6), tail-index 42.8.—This difference between a lowland and a high¬ 
land population is another case of altitudinal variation (sec Rand, 1936, 
Amer. Mus. Novit., No. 890). 

A single 9 from Keku, near Astrolabe Bay, is a little darker on crown 
and wings but otherwise like granti. —Wing, 120.5, furcation 7.5, index 
41.5. 

Four specimens from Japen (Serui 3, valley beyond Serui 1) are com- 
ple'ing their molt and only one can be measured (118, 8.5, 42.4). They 
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agree with granti in the coloration of the under parts, but are darker 
above which may partly be due to the freshness of the plumage. 

A single freshly molted male from the lower Menoo River (Weyland 
Mts.) is very dark both above and below. 

A single female from Manokwari (in molt) agrees fairly well with 
granti. Further observations on some of these specimens can be found 
in Novit. Zool., XXXVIII, (1932), pp. 164-169, although Stresemann 
does not separate vanikorensis and hirundinacea in two species. 

A single male from Fergusson Is. (A. S. Meek Coll.) agrees very w r ell 
with the typical series of granti. It is still lighter underneath, the pale 
edges of the under wing-coverts are very pronounced and the supraloral 
spot is large (117, 7.5, 43.6). 

Collocalia vanikorensis steini Stresemann and Paludan 

C. vanikorensis steini Stresemann and Paludan, 1932, Novit. Zool., XXXVIII, 
p. 167.—Numfor Is., Geelvink Bay. 

A medium-sized dark race. In coloration very much like vanikorensis , but tail 
apparently slightly shorter,* wing (of not molting specimens) 115-123 (118.2), furca¬ 
tion 5-12 (9.0), tail-index 44.5. 

Range. —Numfor Island. 

Collocalia vanikorensis waigeuensis Stresemann and Paludan 

C. vanikorensis waigeuensis Stresemann and Paludan, 1932, Novit. Zool., 
XXXVIII, p. 168.—Waigeu Island. 

A small dark race, in coloration like moluccarum , steini and vanikorensis , but 
smaller and with a very short tail. 

Wing 109-112 (110.3), furcation 5-8 (6.8), tail-index 41.3. 

Range, —Waigeu Island. 

Collocalia vanikorensis yorki Mathews 

Collocalia frandca yorki Mathews, 1916, Bull. Brit Om. Club, XXXVI, p. 
77.—Cape York. 

A medium-sized, rather dark form. The unique type is about intermediate in 
coloration between vanikorensis and granti. Wing 120, tail 45/55, furcation 10, tail- 
index 45.8. More material is needed to characterize yorki more completely, particu¬ 
larly in comparison with moluccarum, steini , and vanikorensis: 

Range. —Cape York Peninsula, Queensland. 

Collocalia vanikorensis moluccarum Stresemann 

Collocalia fuciphaga moluccarum Stresemann, 1914, Verh. Orn. Ges. Bayern, 
XII, p. 7.—Banda Is., Moluccas. 

A small dark form; back almost as dark as crown, and with a bluish-green gloss; 
rump not lighter than back; tarsus bare; abdomen distinctly darker than throat, 
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shaft-streaks not very pronounced; ear-coverts dark; supraloral spots large; under 
wing-coverts usually with conspicuous pale edges; little white on hack (see footnote 
p. 4); bill large and fairly curved. 

Wing 111.5, tail 42/51, furcations 9, tail-index 45.7. 

Range. —Banda Is., Moluccas. 

Populations, identified as moluccarum, have been recorded from a 
great many islands of the Moluccas and neighboring groups: Kei 
Islands, Kor, Goram, Ambon, and Morotai. I have seen only a few 
specimens from this large area, and I do not know whether or not all 
these birds really belong to moluccarum. 

A series of six specimens from Koer Island is larger than the Banda 
bird (wing 116-120 (117.1), furcation 7-9 (8.0), tail-index 45.6). Six 
specimens from the Little Key Islands agree in coloration with moluc¬ 
carum, but are worn and molting and cannot be measured. 

In the Lesser Sunda Islands, not far from the Moluccas begins the 
range of a different, but similar species, that of Collocalia “germani” 
in the form micans Stresemann. It differs from C. vanikorensis moluc¬ 
carum by having the tarsus frequently feathered, by having a smaller 
bill, by having much white on the back, by having the belly pale and not 
distinctly darker than the throat, and by having the crown much darker 
than the back, and consisting of smaller feathers. 

Collocalia vanikorensis aenigxna Riley 

Collocalia vestiia aenigma Riley, 1918, Proc. Biol. Soc. Washington, XXXI, p. 
156.—Parigi, north central Celebes. 

A fairly large, not very dark race. Quite similar to moluccarum , but contrast 
between throat and abdomen more pronounced; shaft-streaks on abdomen conspicu¬ 
ous; coloration of upper parts darker and even in fresh specimens slightly more blu¬ 
ish, less greenish, in worn specimen very bluish; rump not, or only slightly paler 
than back; ear-coverts dark; loral spots small and not conspicuous; under wing- 
coverts and often also the superciliary feathers with broad pale edges; tarsus bare or 
with a few scattered feathers near the upper end; very little white on back; tail 
short and not much furcated.—Wing, (14 specimens) 114-123 (119.0), outer tail- 
feather 47-52 (49.4), furcation 5-9 (6.4), tail-index 41.5. (The specimens recorded 
by Stresemann, 1932, Bull. RafEL Museum, No. 6, p. 92 have the following tail-in- 
dices: 39.2, 41.8, 42.1, 42.4, and 43.9.) 

Range. —Central Celebes and southeastern Celebes. 

This is the fourth species with which this unfortunate form is being 
classified, after having been listed by Riley and Stresemann as sub¬ 
species of vestita , fuciphaga , and frandca . 

The relationship with vanikorensis is, however, quite obvious. It 
agrees with it in all the important specific characters: tarsus bare, 
feathers of crown large and not much darker than back, bill large and 
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not strongly curved, very little white on back (see footnote p. 4), 
feathers of abdomen differing from those of throat very markedly in 
structure and color. It differs from most forms of vanikorensis by its 
relatively short tail with only a slight furcation. It agrees in this re¬ 
spect with C. v . granti and waigeuensis . 

Collocalia vanikorensis heinrichi Stresemann 

Collocalia frandca heinrichi Stresemann, 1932, Orrnth. Monatsber., XL, p. 
110.—Talassa (Maros), south Celebes. 

Very similar to aenigma , but abdomen lighter and grayer, upper parts more 
greenish; size smaller. 

Wmg 113, tail 42/47.5, furcation 5.5, tail-mdex 42.0. 

Range. —South Celebes. 

The greenish coloration of this specimen is partly due to the fact 
that it is quite fresh, while the series of aenigma examined by Stresemann 
is worn and molting. But even the fresh feathers of aenigma are more 
bluish than those of heinrichi . 

Collocalia inquieta 

Three similar forms of Collocalia are known from the Caroline Is¬ 
lands, inquieta Kittlitz from Kusaie, rukensis Kuroda from Ruk, and 
ponapensis Mayr from Ponape. The principal difference between the 
three forms is size. All three are similar to the species of vanikorensis 
group and a more detailed examination will probably prove that they 
belong to that species. At the time being, it seems advisable to treat 
it as a separate species, particularly in view of the fact that most other 
widespread genera ( Ducula, Gallicolurriba, Ptilinopus , Halcyon , Aplonis , 
Myzomela, and Zosterops ) are represented in the Caroline Islands by 
endemic species. 

Collocalia hirundinacea 

All gray swiftlets of the genus Collocalia with a dark rump were 
until very recently considered subspecies of the Javanese fudphaga . 
When Stresemann described, in 1914 from southwest New Guinea, a 
small population with silvery gray under parts and more or less feathered 
tarsus as hirundinacea , it was only natural that he regarded it also a 
subspecies of fudphaga . Already in the following year (1915), however, 
Ogilvie-Grant pointed out that there were really two similar species 
living side by side, one which he called C. fudphaga vanikorensis (= C. 
vanikorensis granti Mayr) and one which he admitted as good species: 
<7. hirundinacea Stresemann. Although this w r as perfectly correct, it 
was ignored by subsequent workers on Papuan birds (Hartert, Strese- 
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mann, and others) with the result that all sorts of confusions occurred. 
As a matter of fact, even the typical series of hirmdinacea from the 
Setekwa River contains both species, but the actual type specimen be¬ 
longs to the species with feathered tarsus, so there can be no doubt about 
the name hirundinacea. In 1923 Stresemann named pseud ovestita 
which according to the original description combines the coloration of 
vanikorensis with the feathered tarsus of hirundinacea. Again it was 
a mixed population, the type belonging to the feathered species hirun¬ 
dinacea and the paratype collected on the same day and locality (Jan. 11, 
1901, Madang, Astrolabe Bay, 0. Heinroth) belonging to vanikorensis . 
In 1932 Stresemann and Paludan were puzzled by the fact that Stein 
collected two very different populations on Japcn Island. Again they 
belonged to the two species. The specimens collected at Kampong 
Baru and described as C. vanikorensis baru belonged to C. hirundinacea , 
and the specimens collected at Serui and recorded as C. vanikorensis 
hirundinacea belonged to C. vanikorensis. In 1933 when I was iden¬ 
tifying the collections made by R. H. Beck at the Astrolabe Bay and on 
the Huon Peninsula, I became convinced that there were two species, 
and Dr. A. Rand came independently to the same conclusion while he 
was undertaking the preliminary identification of the birds of the Arch¬ 
bold-Rand 1933 New Guinea Expedition. The splendid material 
gathered by this expedition permits no longer even the slightest doubt 
as to the specific distinctness of vanikorensis and hirundinacea (see Mayr 
and Rand, 1937, Bull. Amer. Mus. Nat. Hist., LXXIII, p. 77). 

Of all the subspecies of vanikorensis the one that has the same range 
as hirundinacea is also most similar to it in coloration as well as measure¬ 
ments and proportions. To facilitate the identification of those gray 
New Guinea swiftlets, I want to summarize again the differences between 
the two species hirundinacea and vanikorensis (see also Mayr and Rand, 
loc. dt .). Collocalia hirundinacea differs from C. vanikorensis by having 
the tarsus feathered, by having a smaller and more curved bill, by having 
much more white on the back (see footnote p. 4), by being smaller, by 
having the upper parts darker and more bluish, by having the crown 
decidedly darker than the back, by having lighter, more silvery gray 
under parts, by not having the throat contrasting with a much darker 
abdomen, by having under wing-coverts and feathers of the super¬ 
ciliary pure black not with pale edges, and by having a different ecology. 
C. hirundinacea is a bird of the hills and mountains right up to the highest 
peaks, but is rare in the lowlands; C. vanikorensis is common on the 
coast and in the lowlands, rare in the hills and has never been collected 
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above 1400 m. There is some variation in several of these characters, 
but the combination of these characters helps to identify almost every 
specimen. There are only two birds from the lowlands of southeast 
New Guinea in the collections of the American Museum which do not 
quite fit the above definition (see pp. 14-15). 

Collocalia hirundinacea hirundinacea Stresemann 

Collocalia fudphaga hirundinacea Stresemann, 1914, Verh. Orn. Ges. Bayern, 
XII, p. 7.—“Utakwa” [= Setekwa] River, Dutch New Guinea. 

Collocalia fudphaga pseudovestita Stresemann, 1923, Arch. Naturgesch., 
LXXXTX, fasc. 8, p. 27.—Friedrich Wilhelmshafen [ - Madang], Astrolabe Bay. 

Collocalia fudphaga mayri Hartert, 1930, Novit. ZjoL, XXXVI, p. 93.—Siwi, 
Arfak Mts. 

A comparative description has been given p. 12, for further details on the vari¬ 
ous populations, see below, pp. 13-14. 

Wmg 114-117 (115.6), outermost tail-feather 48-53 (49.2), central tail-feather 
41-45 (42.5), furcation 6-9 (7.4), tail-index 42.6. 

Range. —All New Guinea, Dampier, and Goodenough Islands. 

I doubt the validity of pseudovestita; when Stresemann described 
this form, part of his material belonged to vanikorensis, part of it con¬ 
sisted of old and foxed specimens. When Hartert described mayri on 
the basis of the heavy feathering of the tarsus, he compared the unique 
type with a series of U hirundinaced >i which partly consisted of specimens 
of vanikorensis with bare tarsi. The only possible differences of mayri 
compared to hirundinacea are the paleness of the under parts and the 
practical absence of shaft-streaks on the abdomen. It is true, however, 
that lowland specimens of hirundinacea usually have less feathering on 
the tarsus than birds collected in the mountains. 

Wear and foxing (the effects of these two factors have been described 
on p. 5) are the main reason why collections from the different parts of 
New Guinea in the A. M. N. H. Collection do not agree in all details of 
coloration. It might be valuable to describe these differences in detail, 
because the possibility exists that some of these differences are due to 
geographical variation. 

Setekwa River, Dutch New Guinea (1910). 1 —The typical series 
of three specimens (including the type) is now 27 years old and shows 
considerable evidence of foxing. The type is worn and molting (Jul/ 
28), another August specimen has molted much of its body plumage but 
wings and tail are worn and old, a third specimen (Sept. 13), is fresh 
throughout. Foxing has given the under parts a somewhat brownish 


* In paientheses, the year in which the specimens were collected. 
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appearance, as compared to the silvery gray of freshly collected birds. 
Streaking on lower belly is present, but inconspicuous; upper parts 
bather dark (for example as compared to a series from the Hydro- 
grapher Mts.) and even in fresh specimens rather bluish green. Tarsus 
feathering always present, but rather slight. 

Lower Menoo (300 m.) (1931).—1 c? ad. Quite dark above and 
below; streaking on lower belly very pronounced; feathering of tarsus 
slight; size of white loral spot reduced. 

Siwi-Arfak (800 m.). (1928).—1 c? ad. (type of mayri). Very 
light underneath, but rather worn; near the end of its molt; streaks on 
belly almost absent; upper parts dark, white basal feathers reduced. 

Dampier Is. (1914).—1 9 ad. Rather brownish underneath; shaft- 
streaks on belly fairly conspicuous; tarsal feathering slight; upper parts 
rather dark; white feathering on back very pronounced; white loral 
spot medium. 

Zakaheme (Huon Peninsula) (1929).—Six specimens. Rather 
light and silvery underneath; shaft-streaks on lower belly inconspicuous; 
feathering on tarsus apparently originally quite strong, though largely 
lost in most specimens due to poor preservation; white loral spot rather 
large; upper parts lighter and more greenish than in typical senes; white 
feathering on back rather strongly developed. 

Hydrographer Mts. (1918).— Three specimens. Rather light and 
silvery underneath, but shaft-streaks well developed; tarsi strongly 
feathered; white loral spots large; upper parts similar to Zakaheme 
series, though not quite as greenish; white feathering on back medium. 

Goodenough Is. (1896). —One specimen. 40 years old and rather 
foxed. Originally apparently rather dark above and rather bluish 
green; tarsi fairly well feathered; underneath now rather brownish, 
although without shaft-streaks; supraloral spots large; white feat! ering 
on back medium. 

Murray Pass 2840 m (1933).—Three ad. Rather greenish 

above and not quite as dark as typical birds; underneath grayish, a 
little darker than Zakaheme birds, shaft-streaks on belly present, but 
not very conspicuous; tarsi strongly feathered, supraloral spots medium; 
white feathering on back very pronounced. 

Specimens from Ononge, Mt. Albert Edward and Mt. Tafa are 
similar. 

Here follows the description of two unusual specimens: 

Kubuna (100 m.) (1933).—1 cf. Above greenish and a shade 
darker than the mountain birds; underneath distinctly darker than the 
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Zakaheme series, particularly on belly, with shaft-streaks very incon¬ 
spicuous; tarsi halfway feathered; under tail-coverts rather dark; 
loral spot small; white feathering on back absent; crown not 
darker than back, but rump (apparently belonging to earlier plumage) 
definitely lighter; tail very slightly furcated. 

Wing 113, tail 41/45 (4), index 39.8; very short tail. 

Baroka (sea-level) (1933). — 1 <?. Above quite dark, much darker 
than mountain birds and rather bluish green; crown darker than back; 
underneath fairly light, with just a shade of brownish, under tail-coverts 
fairly dark; shaft-streaks present, but not strongly developed; tarsi 
practically bare; loral spot large; white feathering on back very 
pronounced. 

Wing 110, tail 39.5/47, (7.5), index 42.7. 

More material from the lowlands of southeast New Guinea is needed 
to determine the taxonomic status of these two specimens. 

Collocalia hirundinacea excelsa Ogilvie-Grant 

CoLlocalia hirundinacea excelsa Ogilvie-Grant, 1914, Bull. Brit. Om. Club, 
XXXV, p. 34.—Utakwa River, 8000 feet. [Not seen.] 

According to the original description in coloration like hirundinacea, but very 
much larger. 

Male, wing 127, tail 56, tail-index 44.1; female, wing 131, tail 63, tail-index 48.1. 
(This would indicate an exceptionally long tail, but I doubt the correctness of Ogil- 
vie-Grant’s measurement.) 

Range. —Only known from the type-locality, but probably through¬ 
out the higher altitudes of the Snow Mts. 

It is interesting that the birds collected by the Archbold 1933 Ex¬ 
pedition on Mt. Albert Edward (3700 m.) and Murray Pass (2800 m ) are 
not much larger than lowland hirundinacea. Most of these specimens 
are unfortunately molting their longest wing-feathers, but a series of 
tail-measurements (outermost feathers) is as follows: 49.5,50, 51, 51, 51, 
52, 53,53,56 (51.8). This averages larger than a series of lowland birds 
(48-53 (49.2)), but the difference is not sufficient for subspecific separa¬ 
tion. 


Collocalia hinmdinacea baru Stresemann and Paludan 
C. vanikorensis baru Stresemann and Paludan, 1932, Novit. Zool., XXXVIII, 
p. 167.—Kampong Baru, Japen Island. 

Similar to hirundinacea , but averaging smaller; under parts slightly and upper 
parts very much darker and more bluish; shaft-streaks on abdomen pronounced; 
supraloral spots large; much white on back; tarsi fairly well feathered, at least in 
upper part. 
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Wing (6) 109-114 5 (111 2), central tail-feather 40-41, outei tail-feather 46-48 
(47 8), furcation 6-8 (7.4), tail-mdex 43 0. 

Range. —Only known from the type-locality. 

Collocalia spodiopygia 

Under this name I combine a number of forms with whitish rumps 
which occur east of the Wallace line, except on New Guinea, and the 
Papuan Islands. Stresemann (1932, Novit. Zool., XXXVIII, pp. 164- 
170) distributes these forms in two species; the eastern ones (Poly¬ 
nesia and Melanesia) he includes in spodiopygia, the western ones 
(North Australia, Moluccas, Celebes) he includes in vanikorensis. He 
does not mention any morphological characters by which these tw r o 
groups can be distinguished, in fact he says of ceramcnsis (which lie 
includes with vanikorensis) “apparently not distinguishable” from leu- 
copygia (w T hich belongs to spodiopygia ). 

I propose to include the western forms and the eastern forms in one 
species, because I am unable to find any morphological characters by 
which they could be separated. They all agree in having a wll-pro- 
nounced whitish rump-band, not merely a paling of the lower back as 
most of the germani forms. The black rumped hirundinacea is ob¬ 
viously a geographical representative of spodiopygia. Both species 
agree in most of their essential morphological features and their ranges 
do not overlap anywhere. Stresemami ( loc . tit., p. 165, 169) described 
a series of C. infuscata from the northern Moluccas in which some speci¬ 
mens have the w T hite rump, others lack it. I have recently been able 
to examine this series of infuscata , owing to the kindness of Dr. Strese- 
mann, and it has fully confirmed my previous conclusions. C. sp. infus¬ 
cata is a darkened form of the spodiopygia group, not very different 
from sororum. The rump-band is dark gray, not pale gray as in most 
spodiopygia forms, and is practically absent in one specimen. This 
latter bird is very similar to Collocalia hirundinacea baru Stres. and Pal. 
The fact that the rump-band is variable shows clearly that the relation¬ 
ship between spodiopygia and hirundinacea is still closer than was hither¬ 
to apparent. 

A detailed revision of the species spodiopygia is in preparation. T 
shall content myself at the present time to list all the described forms 
which I propose to include in this species: spodiopygia (Samoa), towns - 
endi (Tonga), assimilis (Fiji), leucopygia (New Caledonia), reichenowi 
(Solomon Islands), eichhomi (Bismarck Archipelago), terraereginae 
(North Queensland), ceramensis (southern Moluccas), infuscata (north¬ 
ern Moluccas), and sororum (Celebes). 
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Collocaha leucophaea , vamkorensis + inqmeta , and spodiopygia + 
hirumhnacea are the species of gray Collocalia that are endemic east of 
the Wallace line. Some forms of western species ( rmcans , bartschi , and 
pelewensis) have entered the Australian Region near its western border. 
I have seen only very little material from west of the Wallace line and 
have examined only a few types. Although this makes it impossible 
for me to undertake a revision of all the forms, I would like to record a 
few of the preliminary results of my studios. 

Collocalia “meamsi” 

This comprises forms usually grouped with veshta (Sumatra). Not 
having seen any material from Sumatra, I choose temporarily the safer 
name “mcarnsi.” Distinguished by the following characters: rump 
dark and glossy as back; tarsus feathered; size small; upper parts dark, 
more blackish, with a pronounced bluish-green gloss; crown dark bluish 
green, quite distinct from the paler and more greenish back; crown cov¬ 
ered by many, but small feathers; under wing-coverts uniformly dark; 
feathers of throat very soft; bill strongly curved; tail medium long, 
but little furcated; much white on back. 

Range. —Philippines, Borneo, and Maratua. 

This species is closely related to hirundinacea and spodiopygia. 

Collocalia germani 

Under this name I group several forms usually called francica . I 
have not seen any specimens of francica, but it seems altogether unlikely 
in this genus of strongly localized species, that a species from Mauritius 
should be conspecific with one occurring in Malaysia. 

It is principally this species which makes the edible nests. It is 
distantly related to Collocalia vamkorensis. Its chief characters are: 
rump frequently paler than back; upper parts rather pale with a brown- 
nish-green gloss; crown greenish, only slightly darker than back; crown 
covered by few, but larger feathers; much white on back; under wing- 
coverts usually with broad pale edges; size large, tail short, but fairly 
well furcated; tarsus bare or slightly feathered, particularly in high¬ 
land populations; bill fairly large and only weakly curved; feathers of 
throat often with shaft-streaks. As always with these species descrip¬ 
tions, not all of the above given characteristics apply necessarily to every 
individual, but the combination of these characters will serve to sepa¬ 
rate these birds from similar species. I have seen much too little ma¬ 
terial to say anything about the geographical variation within this spe- 
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cies, but it seems that the following races belong to gennani: means 
(Timor, etc.), dammermani (Flores), javensis (Java, if different from 
dammermani and perplexa ), perplexa (Maratua), bartclsi (??) (Java), 
amelis (Philippines), pelewensis (Palau), bartschi (Marianne Is.), ame- 
chana (Anamba Is., not seen!), and germani (coast of Borneo, Malay 
Peninsula north to Indo-China). 

Collocalia fuciphaga 

This name has been restricted by Stresemanu to the large highland 
species of Java (1914, Yerh. Omith. Ges. Bayern, XII, p. 3). 

It is characterized by large size (118-122), bare tarsus and a big bill. 
The rump is as dark as the back, the upper parts are rather dark with 
a greenish gloss, the crown is only slightly darker than the back. Thekw 
is no white on the back (see footnote, p. 4). The tail is long (tail- 
index 45.7) and fairly well furcated 6-9 (8.1). 

This species has never been found outside of Java, but there is on the 
Natuna Islands and on north Borneo a population, which is amazingly 
similar to it, except that it has a very short tail (index 38.2) which is 
hardly at all furcated (3-4, 3.3). This species, also characterized by the 
absence of white on the back, has been named natunae by Stresemanu 
(1930, Omith. Monatsber., XXXVIII, p. 181). The recently learned 
fact, that short-tailed and long-tailed populations may occur in one 
species ( leucophaea , vanikorensis), makes it possible to think of a rela¬ 
tionship of these two species. It is quite certain, however, that natunae 
has nothing to do with meamsi. The possible relationship of natunae 
■with lowi and several mainland forms requires further investigation. 

I have seen too little material to say anything about lowi, inexpec- 
tata, innominata, brevirostris, unicolor, aerophila, vestita, elaphra, and 
francica. Several of these are probably good species. 

Excluding the Asiatic forms, also the species esculenta, troglodytes, 
lowi, whiteheadi, and gigas, as well as the forms vestita, bartclsi, and vul- 
canorum, which are unknown to me, I find the following distribution of 
the above discussed forms. The nine specific groups, admitted by me, 
may have to be reduced after further investigation. C. spodiopygia, 
hirundinacea, and meamsi are related and possibly conspecific, the same 
is true for vanikorensis and inquieta, and for fuciphaga and natunae. 

Eastebn Polynesia.—1) leucophaea (+ ocista ) 

Central Polynesia.—2) spodiopygia (+ townsendi assimilis) 

Southern Melanesia.—2) spodiopygia ( leueopygia ); 3) vanikorensis 
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Northern Melanesia. — 2) spodiopygia (reichenowi + eichhorni ); 

3) vanikorensis (+ lihirensis + coultasi) 
New Guinea Region. — 3) vanikorensis (gvanti + tagulae + steini + 

waigeucnsis)] 4) hirundinacea (+ excelsa + 
baru ) 

Cape York. — 2) spodiopygia (terracreginac)] 3) vanikorensis (yorki) 
Moluccas.—2) spodiopygia (ceramensis + infuscata)] 3) vanikorensis 
(moluccarum ) 

Celebes Region. — 2) spodiopygia ( sororum ); 3) vanikorerisis (aenig- 
ma + heinrichi ) 

Carolines. —5) inquieta (+ rukensis + ponapensis) 

Western Micronesia. — 6) germani (bartschi + pelcwensis) 

Lesser Sunda Islands.—6) germani (micans + dammermani) 

Java. — 6) germani (javensis ); 8) fuciphaga 

Borneo. — 6) germani (+ perplexa ); 7) mearnsi (+ maratua); 9) 
natunae 

Philippines. — 6) germani (+ amelia); 7) mearnsi 
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TWO NEW BATS, EPTESICUS AND MOPS, FROM ANGOLA 
By John Eric Hill 

In the collection of mammals from Angola, secured by the Vemay 
Angola and Phipps-Bradley Expeditions, are two bats apparently new 
to science. 

Acknowledgments and thanks are due to Dr. H. E. Anthony, Curator 
of Mammals, The American Museum of Natural History, for helpful 
criticism, and to Dr. A. Avinoff, Director of the Carnegie Museum, and 
Mr. J. Kenneth Doutt, Curator of Mammals there, for the loan of 
pertinent specimens. 

Measurements are expressed in millimeters and color terms are those 
of Ridgway. 1 The text-figure is the work of Miss Helen Z. Hunt. 

Eptesicus capensis angolensis, new subspecies 

Type. —No. 85535, Amer. Mus. Nat. Hist.; d adult, skin and skull; from Chi- 
tau, Angola. Secured by the Vemay Angola Expedition, Mr. H. Lang, collector, 
orig. no. 620, August 5, 1925. 

The American Museum has a series of 18 from the type locality; there are two 
skulls, also topotypical, in the Carnegie Museum, Pittsburgh. Records of E. capensis 
in Angola, possibly referring to this race are Caconda and Huilla 2 ; Vila da Ponte. 8 
The more southern records may possibly concern E. c. nkatiensis Roberts. 

General Characters. —A race of Eptesicus capensis with blackish wings and 
yellowish-brown body, the hairs above and below without dark bases. 

Coloration. —Upperparts darker than tawny olive, the bases of the hairs paler. 
Underparts slightly grayer than cinnamon-buff. Wing membranes and ears black- 
ash* uropatagium lightly paler. 

' Skull. —Braincase considerably higher than rostrum; the latter broad and 
short. Occipital height more than 65 per cent of mastoid breadth in adults. 

Dentition. —Medial upper incisor (I*) deeply bifid; I® with small posterior 
cusp, only about one-third shorter than I*. Ii-s placed in line with the margin of 
lower jaw. Other teeth about as in E. minutus . 


1 1912, 'Color standards and nomenclature. 


» 1900, Seabra, Jorn. Soi. Math. Phys. Nat., Lisbon, (2) VL p. 
* 1933 (1932), Monard, Bull. Soc. Neuehatel. Sci. Nat., LVtl,; 


22 . 

pp. 49. 
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MBASUEBMBNTS.--Head and body, 56; tail, 34; hind foot, 10; ear, 12.5; fore¬ 
arm, 37.0; digit III, 34.1 X 12.9 X 12.0 X 6.8. Skull: greatest length, 14.2; 
basilar length, 11.6; palatilar length, 5.9; zygomatic breadth, 10.4 (approximate); 
interorbital breadth, 4.2; mastoid breadth, 8.5; outside breadth across M 2 - M 2 , 
6.9; height occiput, 5.8; maxillary alveoli, 5.4; crowns P 1 - M 8 , 4.3; width M 1 , 
1.5. 




A M 88116 

Fig. 1, Lateral, dorsal, and ventral views of skull, Mops chitauensis, n. spi X 5/2. 
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Mops chitauensis, new species 

Type. —No. 88116, Amer. Mus. Nat. Hist.; adult, skin and skull; from Chi- 
tau, Angola, alt., 4930 ft. Secured by the Phipps-Bradley Expedition, Mr. Lee S. 
Bradley, collector, orig. no. 676, February 10, 1933. 

This species is known only from the type specimen. 

General Characters. —A blackish brown, grizzled species of Mops; skull with 
high lambdoidal crest. TJropatagium reaches to heel, wing membrane attached to 
lower third of tibia. 

Coloration. —Upperparts near fuscous-black, shading into black on the head, 
grizzled with whitish hairs and tips; bases of hairs paler. Underparts dirty whitish. 
Wings darker than fuscous, as are the ears. Upper arms and legs pale. 

Skull. —Short and broad; supraoccipital region produced more than usual for 
Mops, but sagittal crest poorly developed. 

Dentition. —Upper incisors closely approximated, separated from canines by a 
gap. P 2 minute, situated laterally to axis of tooth row; P 4 and canine in contact 
medially. M 3 about half size of M 1 and M 2 , with a V-pattem. 

Measurements. —Head and body, 75; tail, 41; forearm, 46.3; digit III, 
47.0 X 19.4 X 19.9 X 8.4. Skull: greatest length, 23.3; basilar length, 17.6; 
palatilar length, 8.2; zygomatic breadth, 14.5; interorbital breadth, 4.5; mastoid 
breadth, 12.7; outside breadth across M 2 — M 2 , 9.7; maxillary alveoli, 9.1; crowns 
P 4 - M 3 , 7.0; width MS 2.9. 

Except for coloration, this species resembles the description of Mops 
angolenszs (Peters). A specimen from Chitau, agreeing in color with 
Peters’ description, 1 collected by the Pulitzer Angola Expedition of the 
Carnegie Museum, has less extensive uropatagium and the wing mem¬ 
branes attach to the middle of the tibia. Cranially the occipital region 
is much less produced. 


1 1870, Jorxx. Sci. Math. Phy». Nat., Lisbon, (1) III, p. 124. 
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STUDIES OF PERUVIAN BIRDS. NO. XXV 1 

NOTES ON THE GENERA THAMNOPHILUS, THAMNOCHARIS, QYMNO- 
P1THYS, AND RAMPHOCAENUS 

By John T. Zimmer 

Receipt of additional material has made it possible to discuss a 
number of species which were left in abeyance when their immediate 
allies were discussed in former numbers of this series. It has also made 
it desirable to revise the treatment of Ramphocaenus melanurus which 
now appears to be divisible into several additional forms not recognized 
heretofore. 

As in previous papers, names of colors are capitalized when direct 
comparison has been made with Ridgway's 'Color Standards and 
Color Nomenclature.’ 

I am greatly indebted to Dr. C. E. Hellmayr for certain notes on 
European material which have been helpful in these studies, and to Dr. 
J. Domaniewski for the loan of a critical specimen. 

Thamnophilus praecox, new species 

Type from the mouth of Lagarto Cocha, eastern Ecuador. No. 255,955, 
American Museum of Natural History. Adult female collected January 26, 1926, 
by Carlos Olalla and sons. 

Diagnosis. —Female coloration not very similar to that of any other member of 
the genus Thamnophilus but very like that of females of Myrmeciza melanoceps 
from which it differs as follows. Anterior parts of head very finely streaked with 
whitish; cinnamomeous color of lower breast and belly somewhat more ochraceous 
and less pinkish; inner margins of remiges with basal portion marked by rather broad, 
sharply defined pinkish cinnamon; tail and wings somewhat lighter rufous; size 
smaller; space before and behind eye fully feathered and other characters of Thamno¬ 
philus, as distinguished from Myrmeciza, equally in evidence. 

Range. —Known only from the type locality. 

Description op Type. —Top and sides of head and neck, chin, throat, and upper 
breast black, forming a complete black hood sharply defined from the rest of the 
plumage; forehead, anterior part of crown, lores, malar region, base of auriculars, 
chin, and upper part of the throat with whitish shafts; back Sanford’s Brown X 
Burnt Sienna, with subterminal portion of the feathers of the mantle paler; lower 
breast Mars Yellow X Ochraceous-Tawny, passing into Amber Brown X Sanford’s 


i Earlier papers m this senes comprise Amerioan Museum Novitates, Nos. 500, 509, 523, 524, 
538, 545, 558, 584, 646, 647, 668, 703, 728, 753, 756, 757, 785, 819, 860, 861, 862, 889, 893, and 894. 
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Brown on the under tail-coverts. Tail Auburn; wings blackish, with outer webs 
of remiges and the exposed portions of the upper coverts light Auburn; basal por¬ 
tion of inner margins of remiges occupied by a sharply defined stripe of Pinkish Cin¬ 
namon X Vinaceous-Cinnamon. Bill (in dried skin) blackish, with a slaty tinge on 
the mandible; feet black. Wing, 74.75 mm.; tail, 59; exposed culmcn, 17; culmen 
from base, 22; tarsus, 23.25. 

Remajrks. —Male unknown. 

There is only one species in the genus Thamnophilus to which any 
relationship is even suggested. This is T. nigriceps of eastern Panamd 
and Colombia, which has no known representative in Ecuador. From 
T. n. magdalenae of the Magdalena Valley of Colombia, the present 
bird is distinguishable, in the female plumage, by the much greater 
reduction in the streaking of the head and anterior under parts and 
the greater intensity of the rufescence on the remainder of the plu¬ 
mage. The pattern on the inner margins of the remiges, the shape of 
the bill, and the general proportions of the two forms are very similar. 
Possibly praecox will some day be found to be a representative of 
nigriceps , but with the male unknown it would be undesirable to do 
more at the present time than suggest the possibility of such relation¬ 
ship. 

If this relationship should materialize, it may be found that the 
male will be nearly all black, with white markings on the under wing- 
coverts and on the inner margins of the remiges, much as in the males 
of the known forms of nigriceps . It is suggested, therefore, that there 
may be existing specimens that have been confused with males of Tham¬ 
nophilus aethiops which inhabits the same region and which has some 
of the characteristics here indicated. 

Although not found in Pen! up to date, the type locality of praecox is 
so close to Peruvian territory that the range may be found to cross the 
border when more material is available. Hence I have included the 
description in this series of papers on Peruvian birds and their affines. 

Specimens Examined 

T. praecox .— Ecuador: mouth of Lagarto Cocha, 1 $ (type). 

Thamnocharis dignissima (Sclater and Salvin) 

GraUaria dignissima Sclater and Salvin, 1880, P. Z. S. London, p. 160, PL 
xvn—Sarayacu, eastern Ecuador; cotypes in British Mus. 

I have a male from the mouth of the Rio Santiago and a female 
from the Rio Maz&n, in Peruvian territory, presented by Dr. Harvey 
Bassler. These are the first specimens obtained in Perti, although 
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the eventual discovery of the bird in this country was, perhaps, to be 
expected after it was found on the lower Napo in Ecuador. 

A male from the mouth of Lagarto Cocha and a female from the 
mouth of the Rio Curaray, eastern Ecuador, compare well with the 
Peruvian birds. There is apparent a slight sexual difference which 
may be recorded here. The males have the dark margins of the elon¬ 
gated femoral feathers quite blackish, the throat and breast ochraceous 
brown, and the back about as olivaceous as the top of the head. The 
females have the femoral margins more brownish, the pectoral region 
deeper and more rufescent, and the back distinctly warmer than the 
crown. 

Specimens Examined 

T. dignissima .— Ecuador: mouth of Lagarto Cocha, 1 d 1 ; mouth of Rio Cura¬ 
ray, 1 $. Per#: mouth of Rfo Santiago, 1 d; Rfo Maz&n, 1 9. 

Gymnopithys leucaspis peruana, new subspecies 

Type from Chamicuros, Peru. No. 450,934, American Museum of Natural 
History (Rothschild coll.). Adult male collected August 19, 1867, by Edward Bart¬ 
lett; original no. 2664. 

Diagnosis. —Nearest to G. 1. leucaspis of the Bogota region, eastern Colombia, 
but dorsal coloration paler, especially on the top of the head. 

Range. —Northern Perti on the south bank of the Marafidn. 

Description of Type. —Top of head deep Sanford’s Brown (X light Chest¬ 
nut), distinctly brighter than the mantle which is brownish Auburn; rump a little 
duller; under tail-coverts a little brighter. Lores with lower portion dull rufescent 
with blackish tips; upper portion with whitish bases and stronger black tips, forming 
a black line which is carried over the orbit to connect with the black postocular 
space; malar region and anterior part of auriculars, back to beyond the posterior 
border of the orbit, white; chin, throat, middle of breast, and middle of belly broadly 
white; sides of neck, sides of breast, and anterior flanks black, forming a broad lateral 
border to the white median parts; femoral tufts Cinnamon-Brown; thighs a little 
brighter; under tail-coverts with distal half of the feathers Cinnamon-Brown tipped 
more or less broadly with dull whitish. Exposed portion of outer surface of the wings 
a little brighter than the back; bend of wing on under side whitish; remainder of 
under wing-coverts grayish. Tail like the mantle, brighter on the outer margins of 
the feathers. Maxilla (in dried skin) black; mandible yellowish white, with extreme 
base blackish; feet faded, nearly colorless. Wing, 78 mm.; tail, 49; exposed cul- 
men, 17; culmen from base, 19.75; tarsus, 25.5. 

Remarks. —Female unknown. 

Three additional males from the same general region agree rather 
exactly with the type. A fifth male is somewhat more deeply colored 
above, approaching the palest of the birds from eastern Ecuador al¬ 
though remaining closer to the other specimens of peruana. This 
specimen, furthermore, shows somewhat more black on the auriculars, 
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also an approach toward castanea , although most of the feathers of the 
black superciliary stripe have whitish bases. 

An additional record from Tarapoto presumably belongs here. 

Gymnopithys leucaspis castanea, new subspecies 

Type from Rio Suno, eastern Ecuador. No. 184,498, American Museum of 
Natural History. Adult male collected April 14, 1923, by Carlos Olalla and sons. 

Diagnosis. —Similar to 0 . 1. leucaspis of the Bogota region of eastern Colombia, 
but much darker and more intensely colored above, and with the top of the head much 
less differentiated from the mantle; flanks averaging darker brown and the amount of 
black on the sides of the breast usually distinctly greater; lores more decidedly black¬ 
ish, without prominent whitish bases on upper portion. 

Range. —Eastern Ecuador. 

Description op Type. —Back Chestnut X Bay with obscure traces of broad 
black shaft-stripes; rump approaching Auburn; upper tail-coverts brighter, near 
Mahogany Red; tail Bay, with outer margins brighter; top of head deep Chestnut, 
forehead a little lighter than crown; lores, a narrow superciliary line, and a broad 
postocular band black, involving the sides of the neck and the posterior part of the 
auriculars; subocular space, including anterior part of auriculars and the whole malar 
region, white with fine, blackish, hair-like tips which give a dusky appearance to the 
area, intermediate between the white cheeks of leucaspis and the black ones of the 
“bicolor group”; the black of the sides of the neck continued down the sides of the 
breast and the upper flanks in a broad lateral border, posteriorly becoming broader 
and browner and changing to very dark Argus Brown X Brussels Brown; thighs deep 
Argus Brown; chin, throat, breast, and middle of abdomen white, with some traces 
of dusky tips on feathers of breast; under tail-coverts blackish brown with broad tips 
Tawny Olive; wings blackish with outer margins and other exposed portions the color 
of the back; under wing-coverts grayish, with traces of white toward outer margin 
of wing. Maxilla black (in dried skin); mandible black at base, whitish medially, 
and dusky terminally; feet dull slaty gray. Wing, 74.5 mm.; tail, 43.5; exposed 
culmen, 16; culmen from base, 20.25; tarsus, 26. 

Remarks. —A bird labeled female is similar to the type but has 
the mantle feathers a little paler gray at base, one or two of them 
having a suggestion of a pale (whitish) spot sub-basally; outermost 
black feathers on sides of breast with inconspicuous rufous brown tips; 
general color a little paler than the type but much darker than leu¬ 
caspis . If properly sexed, the absence of the broad ochraceous patch 
(concealed on the mantle in female leucaspis) is diagnostic, but with 
only a single specimen, differing so slightly from the males but diverging 
more pronouncedly from the females of the other forms, there is sus¬ 
picion of an error in sexing. 

On the other hand, females of the allied tl bicolor group” do not have 
a concealed patch of buff on the mantle and it is quite possible that 
castanea may prove to be similar in this particular. It approaches 
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the “bicolor group” closer than the other forms of leucaspis in respect 
to the somewhat more extensive black on the auriculars. The form 
aequatorialis sometimes has an indication of a trend toward the same 
common ground shown by a slight encroachment of white on the lower 
or anterior malar region, and the development of black along the sides 
of the lower under parts is often equal to that in 'peruana. Some ex¬ 
amples of olivascens have the same sort of lores possessed by leucaspis, 
with more or less white on the lower part surmounted by a black upper 
border. The presence of a bright (concealed) interscapular patch in 
the females of leucaspis and lateralis , which is totally lacking in the “bi¬ 
color group,” appears to be the most decisive difference, but, since this 
feature is variable in some other species of the Formicariidae , I doubt 
its specific value. Consequently, I consider bicolor and its affines as 
belonging to the leucaspis group of which they are strict geographic 
representatives. 


Gymnopithys leucaspis lateralis Todd 

Gymnopithys leucaspis lateralis Todd, 1927 (Dec. 2), Proc. Biol. Soc. Wash., 
XL, p. 174—Manacapuni, Brazil; cf; Carnegie Mus. 

Thirteen specimens from the region of the upper Rio Negro, Brazil, 
differ from seven Bogota skins, representing typical leucaspis , by their 
somewhat browner dorsal surface and by having the under tail-coverts 
averaging paler, sometimes almost as immaculate white as the lower 
belly. Some examples are not clearly distinguishable in this latter 
respect from extremes of typical leucaspis , but these are exceptions. 
The under wing-coverts also show a more extensive white area. The 
blackish stripe on the sides of the under parts reaches well posteriad, 
often to the base of the thighs, but is equally extensive in most Bogota 
skins. The white area on the auriculars is somewhat more extensive 
and often reaches posteriad past the posterior line of the orbit. The 
femoral area is sometimes more brownish than in Bogota specimens, 
but some examples are well matched. 

Most of these characters have been given as distinguishing features 
of lateralis and, although there appears to be a trend in the direction 
of typical leucaspis , the upper Rio Negro specimens presumably should 
be referred to the Manacapurd form. 

Specimens Examined 

G . 1. leucaspis. —Colombia: “Bogota,” 3 [ d*?], 4 [ 9 ]. 

G. L castanea .— Ecuador: upper Rio Suno, 1 & (type); mouth of Rio Curaray, 
2 d\ 1 $- 
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0. 1. peruana .—PERtJ: Chamicuros, 3 cf (incl. type); Jeberos, 1 cf; Chaya- 
vitas, 1 d\ 

G. 1. lateralis.— Brazil: Rio Negro, Tatii, 3 d”, 5 9; Mt. Curycuryari, 1 c\* 
Yucabi, 1 9; Rio Uaup6s, Tahuapunto, 1 <?; Iauarate, 1 cT, 1 9. 

G. 1. aequatorialis. —Western Ecuador: 14. Southwestern Colombia: 7. 

G. 1. daguae. —Western Colombia: 8 (incl. type). 

G. 1. ruficeps .— Colombia: “Bogota,” 2; Antioquia, 1. 

G . 1. bicolor. — Colombia: Alto Bonito, 1. Eastern PanamX: 24. 

G. 1. olivascens. —Western Panama: 43. Costarica: 17. Nicaragua: 13. 

Gymnopithys salvini maculata, new subspecies 

Type from Lagarto, upper Rio Ucayali, eastern Peril. No. 239,152, American 
Museum of Natural History. Adult female collected March 17, 1928, by Carlos 
Olalla and sons. 

Diagnosis. —Males indistinguishable from those of G. s. salvini of northern Boli¬ 
via and the Rio Madeira Valley of Brazil, but females more heavily marked on the 
back and upper wing-coverts. 

Range. —Ucayali Valley, eastern Perd, extending eastward along the south bank 
of the Amazon into western Brazil as far as Teff6. 

Description op Type. —Top of head with shafts and tips of feathers black, over- 
lying the dull rufous lateral and basal portions of the feathers; the nape near Argus 
Brown, passing into Argus Brown X Brussels Brown on the mantle where, however, 
each feather is broadly tipped with bright Sanford's Brown X Burnt Sienna, with an 
equally broad subterminal bar of black; the extreme upper margin of the mantle 
with these marks obsolete; scapulars like the mantle; center of mantle with a con¬ 
cealed patch of pinkish cinnamon; uropygium darker and with the markings less 
prominent; upper tail-coverts light rufous with several dusky bars. Lores, super¬ 
ciliary region, sides of head and neck, chin, and throat dark Sanford's Brown X Burnt 
Sienna, passing into Sanford's Brown on the breast; middle of belly paler, Cinnamon- 
Rufous; flanks suffused with dark Dresden Brown; under tail-coverts Cinnamon- 
Rufous. Tail bright Auburn crossed by eight narrow black bars, of which those on 
the basal portion of the feathers are not continuous across the shaft but alternately 
spaced; the distal ones are continuous, the last one sub terminal. Remigcs Fuscous 
with outer margins light Auburn, tending toward ochraceous on the two outer 
feathers; tips light cinnamomeous (obsolete on the outer few feathers) preceded by 
a dusky line; tertials with ground color dark Hazel with a brighter rufous tip and 
blackish subterminal bar which turns basad on the outer web; an antepenultimate 
spot of pale cinnamon is present on the tertials and suggested on the inner secondary. 
Upper wing-coverts with sharply defined borders of Ferruginous X Burnt Sienna 
and with the rest of the feather blackish, with a deeper tone of black subterminally, 
forming a black subapical bar on a few of the inner feathers of the greater and median 
series; bend of wing light Sanford's Brown; rest of wing-lining like the flanks. Max¬ 
illa (in dried skin) blackish; mandible yellowish; feet brown. Wing, 75 mm.; tail, 
46; exposed culmen, 15; culmen from base, 20; tarsus, 25.5. 

Remakes. —Males gray with white upper border of the lores carried 
narrowly and indistinctly over the eye; remainder of lores blackish; 
chin, throat, malar region, and anterior portion of auriculars white, 
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forming a large gular patch; tail blackish with gray outer margins and 
with about eight narrow white cross-bars, the last one terminal and 
crossing both webs, the remainder variable, usually absent from the 
outer web of the median pair and often only on the inner web of the 
outer pair, rarely absent from both webs of the median pair; tips of 
the secondaries narrowly white preceded by an indistinct dusky area; 
greater upper wing-coverts rarely marked in a similar manner; bill and 
feet black. Size about equal to the females. 

The female of this form was described by Hellmayr (1907, Novit. 
Zool., XIV, p. 72) as the female of typical salvini, and the females of 
the typical form were characterized later (t. c., p. 385) in the belief that 
only a single form existed. This belief was occasioned by the extreme 
similarity of certain examples from different parts of the specific range. 
These same examples are now before me, together with much more 
material from still other parts of the specific range, and such a large 
proportion of the females fall readily into two definite series that it 
seems advisable to recognize two subspecies instead of a single form. 
Thus, one of five females from HumaytM, Rio Madeira, has the ma ntle 
plainly marked with blackish subterminal bars and bright rufescent 
tips, but the black bars are narrower than those in maculata; further¬ 
more, the upper wing-coverts are not so blackish in their centers, al¬ 
though they are a little darker than in most other typical salvini. One 
of eight females from Rosarinho is like the mentioned female from 
HumaytM while a second Rosarinho bird, not quite adult, is a little 
more strongly marked though it is much paler in general coloration than 
any adults. A female from Todos Santos, Bolivia (nearly topotypical 
of salvini) has small blackish markings on the lower mantle and scapu¬ 
lars, but the upper wing-coverts have less contrast than usual between 
the centers and the margins. The other birds from Rosarinho and 
HumaytM have only slight suggestions of pale tips and darker brown 
subterminal marks. On the other hand, four adult females from Teff6, 
Brazil, and three from the Ucayali, Perl, are all boldly marked on the 
back, and even a fifth female from Teffl in juvenal plumage has a few 
feathers with similar markings on the lower part of the mantle and 
shows the same blackish centers on the upper wing-coverts. 

The young female has the top of the head Prout’s Brown with faint 
indications of blackish bars at the tips and across the middle of the 
feathers; the back is lighter, near Cinnamon Brown, with similar ob¬ 
solete traces of dark bars except where new feathers show the strong bar¬ 
ring of the adult plumage; the uropygium is dark Dresden Brown. The 
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upper part of the lores is Cinnamon-Rufous and there is a very faint 
trace of the same color over the eye; the lower part of the lores is dusky 
and there is a dusky patch in the center of the auriculars and through 
the malar region; the rest of the sides of the head, the chin, and the 
throat are Cinnamon-Rufous X Orange-Rufous, forming a bright patch 
corresponding to the white throat-patch of the adult males; the breast 
and sides are Bister, with slight blackish tips, forming a broad pectoral 
band; belly dull Light Brownish Olive where the brighter adult feather¬ 
ing has not appeared; under tail-coverts more cinnamomeous. Tail 
as in the adult female; wings like those of the adult female but duller. 
Bill (in dried skin) black; feet dull brownish. 

The young male is much like the young female above but rather 
darker and without traces of dusky barring, except at the tips of the 
feathers on the top of the head. Lores dusky; sides of head, chin, 
and throat Fuscous, except where the gray or white feathering of the 
adult has appeared; breast crossed by a band of brighter brown, near 
Sepia; belly about like the throat or perhaps a little grayer although 
in all the young males at hand this region appears to have molted already 
into the adult gray, with only a few feathers of juvenal age re maining . 
Remiges fuscous, with exposed edges very dark brown; secondaries 
with small white spots at the tip; tertials with broader buffy or white 
tips preceded by a black bar; upper wing-coverts sooty brown with 
pale cinnamomeous tips and black subapical bars; tail blackish, banded 
with white as in the adult male but with the outer margins of the feathers 
brownish instead of gray. 

Description of the juvenal plumage of both sexes is important in 
consideration of the affinities of Gymnopithys lunulata, the status of 
which is discussed below. 

There are no previous records of G. salvini from Perti. 

Specimens Examined 

G. s. saMni. — Bolivia: Todos Santos, 2 <f, 1 9; Mission San Antonio, 
Rfo Chimorg, 1 cf. Brazil: Bio Madeira, HumaytM, 5 cf , 5 9 ; Rosarinlio, 14 <?, 
8 9; Santo Antonio de GuajarS, 1 tf 1 . 

G. s. maculata. —PERtf: Lagarto, 1 c?, 2 9 (incl. type); Santa Rosa, ld',1 9 ; 
Sarayacu, 3 d 1 ; Orosa, 1 d 1 . Brazil: Teff6, 7 <f,5 9. 

Gymnopithys lunulata (Sclater and Salvin) 

Pithy a lunvlaia Sclater and Saltin, 1873, P. Z. S. London, p. 276., PI. xxvi— 
Sarayacu, Rfo Ucayali, Peril; 9; British Mus. 

A single female of this most interesting bird was secured by the 



1937] STUDIES OF PERUVIAN BIRDS . XXV 


9 


Olallas at Lagarto, upper Rfo Ucayali. I have seen, in addition, the 
specimen collected by Stolzmann at Yurimaguas, generously loaned by 
Dr. Domaniewski of the Warsaw Museum, and Dr. Hellmayr has 
kindly favored me with his manuscript notes on the type in the British 
Museum. Both of these other specimens also are females. 

There is a strong suggestion of G. salvini in the general appearance 
of this bird, although the differences from it are equally striking; in 
fact, Berlepsch, when describing salvini , suggested the possibility that 
it might be the male sex of lunulata since he had no females of salvini 
at that time. With adults and young of both sexes of salvini salvini 
and salvini maculata at hand, it is impossible to fit lunulata anywhere 
into the picture, and yet there is an underlying impression that there 
is some connection yet to be established. In general, it may be said 
that lunulata combines certain features of the adults and young of 
both sexes of salvini maculata with certain peculiarities or modifications 
not found in them. 

The facial markings are those of adult male salvini or maculata; 
the top of the head is like young female salvini or maculata; the ground 
color of the back is much like young female maculata, but it is more 
heavily marked than in adult female maculata, with the dark bars much 
broader and the pale tips buffy instead of light rufescent. The tail, at 
first glance, appears to be very differently marked, with only three or 
four light spots instead of the seven or eight black bars on a rufous 
ground as found in the salvini group, but a careful examination shows 
that these pale spots are bordered anteriorly and posteriorly by black, 
with an indistinct light space between each two successive black borders, 
so that a series of light and dark bars is actually present which may be 
correlated with the bars on the tail of salvini, although the spacing is 
quite different. One male of salvini at hand has one of the outer rec- 
trices marked in a somewhat similar manner. The wing-pattern is 
only a little more pronounced than in young males of the salvini group. 
Even adult males of salvini sometimes show w T hite tips on the upper 
■wing-coverts preceded by a definite black subapical bar. 

It is quite possible that the males of lunulata are so similar to those 
of salvini that they are confused with them in the material at hand, 
but there is no proof of any sort available. It is equally possible that 
some unexpected pattern will be found when males are definitely iden¬ 
tified as belonging to this form. Since both lunulata and salvini macu¬ 
lata occur at Lagarto and at Sarayacu, the two species must be kept 
distinct until further evidence is forthcoming. 
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The Lagarto specimen of lunulata is not fully adult and differs from 
the Sarayacu example and from the published figure of the type in 
several respects which are to be attributed to its immaturity. Thus, 
the throat is partly brown like the breast, with a few white feathers 
suggesting the mature pattern. The upper part of the lores and the 
superciliary region are dull cinnamomeous instead of white. The sides 
of the mantle are nearly plain brown, with faint suggestions of the 
banded tips of the adult plumage, but the median line of this area and 
the scapulars also are occupied by feathers with the strongly marked 
adult pattern, making three stripes of banded feathers on the back. 
No molt appears to be in progress and, although the banded feathers 
are of somewhat firmer texture than the plainer ones, they may be 
equally juvenile. A slight area of white is concealed on the mantle as 
in the other two examples. The Yurimaguas bird and apparently also 
the Sarayacu specimen are adults. 

I have considered the possibility that lunulata represents the female 
plumage of G. leucaspis peruana . The likelihood appears very remote 
although there are slight traces of lunulata pattern discernible on some 
parts of the plumage of certain individuals of the leucaspis group, and 
the white abdomen is suggested in lunulata by white shafts and pale 
median spots in this region. 

There are no records of members of the leucaspis and salvini groups 
from the same locality although l. peruana occurs east of the lower 
Huallaga and s. maculata occurs west of the lower Ucayali while lunulata 
overlaps both ranges. The possibilities of peruana and maculata actu¬ 
ally occurring together and of lunulata being a hybrid arc, therefore, not 
excessively remote, although it is difficult to see in lunulata a hybridism 
of this sort. 

The possibility of obscure relationship to Hylophylax poedlonota 
lepidonota , whose range coincides in part with that of G, lunulata and 
which has certain features of pattern in common with it, is probably 
very remote, but the resemblance may prove to be significant. Never¬ 
theless, until lunulata can be identified with some other species or until 
its masculine plumage is ascertained, it must remain under its own 
name as a very peculiar species about which the last word has yet to 
be written. 


Specimens Examined 

G. lunulata. —Per#: Lagarto, 1 9; Yurimaguas, 1 $ \ 


1 Specimen in National Zoological Museum, Warsaw. 
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Ramphocaenus melanums amazonum Hellmayr 

Ramphocaenus melanurus amazonum Hellmayr, 1907, Novit. Zool., XIV, p. 
66-—Teff6, Rio Solimoes, Brazil; cf; American Mus. Nat. Hist. (Ro thschil d coll.). 

Acquisition of the type of amazonum and various specimens from 
the Rio Madeira, not previously available, gives further a ss urance 
that the birds from Lagarto, right bank of the upper Ucayali, Perti, 
belong to this form. 

Two birds from just north of the Marandn and one from Yurima- 
guas have also come to hand and permit the solution of the problem 
(1931, Amer. Mus. Novitates, No. 509, p. 3) concerning a bird of doubt¬ 
ful identity from the mouth of Lagarto Cocha, southeastern Ecuador. 
Since they all agree in characters which distinguish them from ama¬ 
zonum they may be separated as follows. 

Ramphocaenus melanurus badius, new subspecies 

Type from the mouth of the Rio Cinipd, Peril. No. 407,242, American Museum 
of Natural History. Adult male collected September 17, 1929, by Jos6 Schunke; 
original no. 306. 

Diagnosis. —Nearest to R. m. amazonum of the south bank of the Amazon and 
similarly without bright flanks, but median under parts less purely white; flanks 
averaging duller and grayer; upper surface brighter or warmer brown; auriculars 
darker, more ochraeeous or brownish, less whitish. 

Range. —Peril north of the Marafidn and apparently also crossing it to the vi¬ 
cinity of the mouth of the Huallaga; southeastern Ecuador in the lowermost portion 
of the Rfo Napo. 

Description of Type. —Top of head light Argus Brown with a tinge of Auburn; 
back near Cinnamon Brown. Lores pale brownish buff; a very inconspicuous dull 
whitish superciliary line, hair-like and even less conspicuous over the eye than over 
the auriculars; postocular stripe like the top of the head; auriculars light brownish; 
chin, throat, and belly whitish; breast faintly buffy, deeper on the sides; flanks dull 
brownish gray. Remiges with exposed outer margins much like the back, somewhat 
paler on the primaries; upper wing-coverts si m ilarly margined with warm brown; 
inner margins of remiges narrowly whitish; under wing-coverts dull whitish except 
the under primary-coverts which have a brownish tinge. Tail largely blackish; 
outermost pair of rectrices with terminal third of inner web and most of outer web 
somewhat paler and grayer, but not prominently so; subexternal pair with pale tips 
all but obsolete. Bill (in dried skin) with maxilla slightly reddish brown; mandible 
paler, flesh-colored along the lower margin; feet pale slaty gray. Wing, 53 mm.; 
tail, 42; exposed culmen, 22; culmen from base, 26.5; tarsus, 20. 

Remabks.— Female not certainly distinguishable from the male 
unless it should be found to average slightly smaller. Wing, 49 mm.; 
tail, 41.5; exposed culmen, 20; culmen from base, 24.5; tarsus, 19.5. 

The two specimens, from Chayavitas and Santa Cruz, respectively, 
which Hellmayr found to be brighter and clearer brown above than the 
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type and Rio Madeiran skins of his amazonum , add further weight to 
the evidence of distinction for badius . A Yurimaguas specimen, also 
mentioned by Hellmayr and now before me, shows the same warm 
upper parts but Has the auricular region paler than the type and two 
other paratypes of badius , being about as in the darkest extreme of 
amazonum . With few exceptions, however, amazonum has the auricu¬ 
lar region conspicuously pale or even whitish, quite unlike badius . 

Taczanowski’s remark that a female from Yurimaguas had the tail 
entirely black may have had its origin in a specimen with this appendage 
incomplete. The female at hand from the mouth of the Rio Santiago 
apparently has the tail entirely black, but the outermost (and some 
other) rectrices are missing. The Yurimaguas male has a tail like 
that of the type of badius which does not differ from the tail of amazonum 
in this respect. There is no approach toward the strongly marked tail 
of obscurus. 

Specimens of amazonum from the lower Amazon average rather 
brighter above than skins from the upper Amazon, although some are 
quite similar, and also average paler on the lateral under parts where 
they sometimes have a huffy tinge suggesting a slight approach toward 
typical melanurus. Some of the brightest examples of this sort have 
the upper parts as warmly colored as badius , but the outer margins of 
the remiges remain duller, the top of the head is more strongly differen¬ 
tiated trom the back, the auriculars are much more whitish, and the 
tinge of buff on the sides and flanks is far removed from the grayish 
tone of badius. 

Additional specimens from the Pard district, including the right 
bank of the Tocantins, and from the eastern coast of Brazil show that 
the ParA form is not true melanurus but a distinct subspecies which 
has not been recognized heretofore. It may be known as follows. 

Ramphocaenus melanurus austerus, new subspecies 

Type from Pedral, Baiao, Rio Tocantins (right bank), Brazil. No. 431,327, 
American Museum of Natural History. Adult male collected December 11, 1931, 
by A. M. OlaJla. 

Diagnosis. —Similar to R. m. melanurus of southeastern Brazil in respect to the 
presence of bright ochraceous lateral under parts, but the upper surface very much 
duller, grayish instead of tawny. Similarly grayer above then R. m. amazonum of 
the south bank of the Amazon, farther upsteam, and in addition distinguishable by 
the bright flanks which are not found in amazonum. 

Range— ParA region, from the right bank of the Tocantins eastward to 
northern Maranhfio. 

Description of Type.— Top of head hardly brighter than Buffy Brown; hind 
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neck slightly brighter, passing into Light Brownish Olive on the back, somewhat 
darker on the rump. Lores and an inconspicuous superciliary line whitish; a wider 
postocular stripe the color of the crown; auriculars dull whitiBh basally, passing into 
Tawny-Olive X Sayal Brown posteriorly and on the sides of the neck; chin, throat, 
and median line of belly white; middle of breast whitish, faintly buffy; sides of breast 
like sides of neck; flanks Pinkish Buff X Cinnamon-Buff; under wing-coverts white; 
inner margins of remiges narrowly whitish; exposed outer margins of secondaries 
much like the back; those of primaries paler, near smoke gray; upper wing-coverts 
grayish brown, margined with the color of the back. Tail largely blackish, some¬ 
what grayish on bases of lateral margins; outermost rectrices with terminal third of 
inner webs grayish and most of outer webs the same, becoming whitish in a very nar¬ 
row marginal hair-line about the middle of the feather; tips of next two pairs nar¬ 
rowly pale, narrower on the antepenultimate feathers. Bill (in dried skin) brown on 
maxilla, paler brownish on mandible, with gonys and lower margins of the rami 
flesh-color; feet dull slaty. Wing, 50.5 mm.; tail, 45.5; exposed culmen, 20; cul- 
men from base, 23.25; tarsus, 20.5. 

Remarks. —Female uncertain. A single bird of this sex from Pal¬ 
mares, Pernambuco, is a little brighter on the upper surface, though not 
so brightly colored as the specimens which I unhesitatingly refer to 
typical melanurus. With only a single specimen, the identification is 
not without some query, but the record may be left with melanurus 
for the present. 

Similarly there is but a single specimen from Maranhao,—near 
Miritiba. This bird is somewhat faded, but is much less warmly 
colored above than the Pernambuco skin. The flanks are still rather 
bright ochraceous, whereas several faded Bahia skins, including the 
type of Wied’s Thryothorus gladiator , have lost most of the bright color 
of the lateral under parts although the upper parts are still quite tawny, 
much brighter and warmer than any of the specimens of austerus , all of 
which are fresher. 

There is just a possibility that the Bahian birds may represent a 
still different form with permanently pale flanks as noted. Without 
fresh material it is impossible to be sure. Wied [1830, ‘Beitr. Naturg. 
Bras./ Ill (2), p. 753] notes the sides and flanks of the type as strongly 
washed with “rothlich-graubraun,” which is rather more applicable to 
the type, even in its present faded condition, than it is to the fresher 
skins from Sao Paulo and Santa Catharina. If Bahian birds are separa¬ 
ble, Wied’s name would seem to be available for them. However, 
such recognition would require the assignment of the Pernambuco skin 
to austerus where it seems to be out of place. Fresh material from 
Bahia is more likely to show that Thryothorus gladiator is a strict syno¬ 
nym of Ramphocaenus m. melanurus. Swainson’s Troglodytes rectiros - 
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tris also is certainly a Rynonym of melanurus and not an earlier name 
for austerus since the original description refers to the bright coloration 
of the upper parts, the distinguishing feature of the southeast-Brazilian 
form. 


Ramphocaenus melanurus trinitatis Lesson 

Ramphocaenus trinitatis Lesson, 1839, Rev. Zool., II, p. 42—“in insula Trini- 
tatis”; type lost? 

Additional material from northern Venezuela and Trinidad points 
to the necessity for further revision of the Venezuelan forms, only a 
portion of which is clearly demonstrable at this time. As remarked 
by Hellmayr [1924, Field Mus. Nat. Hist. Publ., Zool. Ser., XIII (3), 
p. 207, footnote a], specimens from Bermiidez are notably paler than 
the average from Trinidad, and I find other examples from the Cumani 
region in better accord with them than with Trinidad birds. Hellmayr 
has stated that Bermiidez specimens form the transition to pallidus (of 
which I have no specimens of undoubted identity) and perhaps they 
should be referred to pallidus rather than to trinitatis. This is ren¬ 
dered plausible by the facts that on the upper Orinoco and the Caura a 
variation in the opposite direction occurs, and also that one skin from 
east of Bogota, in Colombia, is indistinguishable from the Bermiidez 
and Cumand birds. The continuity of this distribution has yet to be 
demonstrated but would be expected to follow somehow along the base 
of the Cordillera of M4rida to eastern Colombia. There appear to be 
no records from between the state of Lara, Venezuela, and eastern 
Colombia and it is possible that the range is broken through this region. 

If the Cumanfi and Bermiidez birds are referred to pallidus, the 
Trinidad form is cut off from the Orinoco. Specimens from the Paria 
Peninsula are exactly like the Trinidad specimens and should lie re¬ 
ferred to the same subspecies. Hellmayr already has pointed out the 
possibility of error in the application of the name “ trinitatis ,” the orig¬ 
inal description of which applies better in some particulars to the bird 
later called albiventris. There is thus an obvious error either in descrip¬ 
tion or in citation of type locality, and it is impossible to say which is 
correct without examination of the type, the whereabouts of which have 
not been ascertained. Until other evidence is forthcoming, I follow 
Hellmayr in the application of the name. 

The upper Orinoco birds are quite recognizably distinct from the 
Trinidad specimens and even more decidedly separable from the Cu- 
mana examples, which come from a region interposed between the 
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Paria Peninsula and the upper Orinoco Valley. They may be recog¬ 
nized as follows. 


Ramphocaenus melanurus duidae, new subspecies 

Type from Esmeralda, Mt. Duida, Venezuela; altitude 325 feet. No. 275,047, 
American Museum of Natural History. Adult male collected October 7,1928, by the 
Olalla brothers. 

Diagnosis. —Somewhat similar to R. m. trinitatia of the Island of Trinidad and 
northeastern Venezuela, but upper parts darker with the top of the head less strongly 
contrasted with the back; lateral under parts deeper ochraceous, more sharply de¬ 
fined from the white median area of the belly. 

Range. —Southwestern Venezuela in the vicinity of Mt. Duida, northeastward 
along the upper Orinoco, and in the Caura Valley; apparently westward to the east¬ 
ern face of the Andes in northeastern Ecuador. 

Descbiption op Type. —Top of head dark Snuff Brown X Saccardo’s Umber; 
hind neck a little brighter; sides of neck much brighter, clear Tawny X Cinnamon, 
including posterior part of auriculars; base of auriculars paler; a postocular stripe 
the color of the top of the head, from which it is separated by a narrow superciliary 
stripe the color of the sides of the neck; lores paler and more buffy; mantle Saccardo’s 
Umber X Olive-Brown; rump darker and duller. Chin and throat dear white; 
breast light Cinnamon-Buff, deepening into Clay Color on the sides of the neck; 
flanks Clay Color, rather sharply defined from the center of the belly which is white; 
under tail-coverts buffy. Remiges sooty, with exposed outer margins warm brown; 
upper wing-coverts similar; under wing-coverts whitish, tinged with buff on under 
primary-coverts; inner margins of remiges narrowly whitish. Tail black with in¬ 
conspicuously paler tips on the submedian to the subextemal rectrices; outermost 
feathers with terminal fourth and outer margins pale, especially near the middle of 
the outer margin, and with two poorly defined dark cross-bars near the tip. Maxilla 
(in dried skin) light brown, mandible flesh-color; feet dull slate. Wing, 48 mm.; 
tail, 44.75; exposed culmcn, 21; culmen from base, 24; tarsus, 19.5. 

Remarks. —Females like the males. 

The detail of pattern on the outermost rectrices varies in different 
individuals but usually shows a pale outer margin and a light tip of 
variable width, rarely approaching whiteness. 

The birds from northeastern Ecuador approach duidae more closely 
than they do any other form, being similarly colored above and only a 
little less strongly marked on the lateral under parts. 

The range extends down the Napo to the mouth of the Curaray, 
but at Lagarto Gocha, a short distance farther downstream is found the 
very different form, badius , described on an earlier page. 

The material examined, including that reported on in the earlier 
paper and the specimens subsequently received, may be arranged as 
follows. 
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Specimens Examined 

R. m. melanurus .—Brazil: Sao Paulo, Iguap£, 2 cf; Santa Catharina, Pal- 
mital, 1 (?); Pernambuco, Palmares, 1 9 ; “Bahia,” 3 (?); “Brasilia,” (?) (type of 
Thryothorus gladiator). 

R. m. austerus. —Brazil: Maranhao, near Miritiba, 1 cf; Ananindcua, 1 cf; 
Rio Tocantins (right bank), Baiao, 3 cf; Pedral, Baiao, 1 cf (type); Mocajuba, 1 cf. 

R. m. amazonum. —Brazil: Tefife, 1 cf (type); Boca Lago, Teff6, 2 cf; Rio 
Madeira, Borba, 1 cf, 2 9 ; Igarap6 Auar4, 1 cf, 1 9 ; Calami, 2 <f, 1 9; HumaytM, 
1 cf; Rio Tapajoz, Igarap6 Brabo, 5 cf, 5 9; Aramanay, 1 cf, 2 (?); Tauary, 2 cf, 

4 9 ; Rio Tocantins (left bank), Carnets, 1 (?). PERtr: Rio Ucayali (right bank), 
Lagarto, 1 cf, 1 9- 

R. m. sticturus. —Brazil: Matto Grosso, 1 9; Barao Melga^o, 1 cf; Prima- 
vera, 1 9. 

R. m. ob8curu8. —Per^t: Rio Ucayali (left bank), Santa Rosa, 3 cf (incl. type), 
1 9. 

R. m. badius. —Peru: mouth of Rio Cinipd, 1 cf (type); mouth of Rio Santi¬ 
ago, 1 9; Yurimaguas, 1 cf. Ecuador: mouth of Lagarto Cocha, 1 cf. 

R. m. attriventris. —Bbitibh Guiana: Tumatumari, 1 cf; Annai, 1 cf, 1 9. 
Brazil: Faro, 2 9. 

R. m. trinitatis. —Trinidad: Pointe Gourde, 1 9,1 (?); Caura, 1 9 ,* Caparo, 
1 cf, 2 9; Princestown, 1 cf, 2 9; Carenage, 2 cf. Venezuela: Cristdbal Coldn, 
1 cf, 1 9. 

R. m. trinitatis (near 'pallidus) .—Venezuela: Hills of Quebrada Secca, Cu- 
man£, 2 9 ; Cumand, 3 (?); La Tigrera, 1 cf; Carip4, 1 (?); Cocallar, 1 cf; Cuchi- 
vano, 1 (?); Cumanacoa, 1 cf; San Antonio, 1 cf, 1 9. Colombia: Buena Vista, 
above Villavicencio, 1 9. 

R. m. duidae. —Venezuela: Mt. Duida, Esmeralda, 4 cf (incl. type), 3 9; 
Cafio Le6n, 1 cf, 4 9; Rio Orinoco, Lalaja, 1 cf; Munduapo, 1 cf, 1 9 ; Nericagua, 
1 cf; Rio Caura, Suapure, 3 cf, 2 9 ; La Pricidn, 2 cf, 1 9; Caura, 1 (?); Maripa, 

1 cf, 2 9 (?); Rio Cassiquiare, El Merey, 1 cf, 1 9; opposite El Mercy, 1 cf, 1 9. 
Ecuador: lower Rio Suno, X cf, 1 9; mouth of Rio Curaray, 1 cf; Rio Napo 

Iff). 

R . m. griseodorsalis. —Colombia: Miraflores, 1 cf (type); El Roble, 3 cf 
Dabeiba, 1 cf. 

R. m. sanctae-marthae. —Colombia: Santa Marta, Concha, 1 cf; Bonda, 2 cf, 

5 (?). 

R. m. rufiventris.— Ecuador: Chimbo, 1 cf; Esmoraldas, 1 cf; Portovclo, 

2 cf; Bucay, 1 cf; Alamor, 1 9 (?); Naranjo, 1 9 (?). PanamX: 19 cf, 14 9 3 (?). 
Costarica: 1 cf, 6 9. Nicaragua: 8 cf, 7 9. Guatemala: 8 cf, 1 9, 

3 (?). 
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SOME MINERAL INCRUSTATIONS SELECTIVE UPON 
CRYSTAL FORMS 

By Clifford Frondel 

SPHALERITE INCRUSTING GALENA 


Crystallization upon the surface of a crystal bounded by several 
forms may be so ordered that deposition takes place upon the faces 
of one of the forms only. The effect is caused by the relatively greater 
adsorptive power of such faces, which facilitates the development of 
crystal nuclei upon them and localizes the ensuing crystallization. 
Among a number of such instances that have been described are 
incrustations of bournonite and of pyrite upon the (100) faces of galena 
cubo-oetahedrons in preference to the (111) faces, and of chaleopyrite 
upon the (111) faces in preference to the (100) faces. 

An additional instance of selectivity in deposition upon the crystal 
forms of galena is afforded by a specimen of sphalerite and galena from 
Freiberg, Germany, presented to the American Museum by Mr. Ernest 
Weidhaas. The specimen exhibits a number of interlocking galena 
cubo-octahedrons, averaging about 1.5 cm. in size, arranged upon drusy 
quartz. The (111) faces of the crystals are overgrown by closely 
aggregated sphalerite crystals that range in size up to 0.5 mm. A few 
minute chaleopyrite crystals are interspersed with the sphalerite 
crystals. The (100) faces of the galena crystals are either entirely free 
from the incrustation, or are occupied by a few scattered crystals only. 
The incrusting crystals are slightly embedded in the surface of the 
galena, and evidently were deposited while the galena was still growing. 

The sphalerite crystals are not parallelly arranged upon the incrusted 
faces. It cannot be concluded, however, that the crystals are not 
oriented to the galena. A number of different orientations may be 
present, and the distribution of the incrusting crystals among these 
orientations may not be such as to give the effect of parallelism. A 
parallel arrangement would be noticeable to the eye only if the incrus¬ 
ting crystals were predominantly oriented in a particular position. 
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SELECTIVELY COATED QUARTZ CRYSTALS 

The absorption of a foreign substance selectively by tlie forms of a 
quartz crystal is not uncommon. The (1011) faces of quartz may 
thus be selectively filmed by colloidal iron oxide or colloidal clay 
material, while the (OlTl) and (lOlO) faces remain unfilmed (Fig. 1). 



Fig. 1. A selectively coated quaitz crystal. The faces of (10U) have included 
during the last stages of growth of the ciystal an amount of colloidal clay substance, 
while the faces of (OlTl) and (10T0) aie not coated and piesent the oidinary trans¬ 
parent quartz of the crystal. The clay charged zone is cream white in color and is 
about 1 mm. thick. Alexander County, North Carolina. X 1/2 

Similarly, the pigmenting substance of amethyst is frequently adsorbed, 
during the growth of the crystal, by the faces of (1011) in preference to 
the faces of other forms that are present on the crystal. The effect 
gives rise to a three-fold segmental coloration in cut basal sections 
of amethyst. Smoky quartz crystals sometimes exhibit a similar distri¬ 
bution of the piementing substance. 
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A suite of quartz crystals recently donated by Dr. A. C. Hawkins 
presents a further instance of selective deposition. The specimens 
were found embedded in clay, apparently arising from the decomposi¬ 
tion in situ of the feldspar of a pegmatite, at La Grange, Troup County, 
Georgia. The forms present on the crystals are (lOTl), (OlTl), (lOlO) 
and (1121). Both right- and left-handed crystals are represented. The 
faces belonging to (1011) and (1121) have included, during the last 
stages of growth of the crystals, an amount of grayish white foreign 
material. This matter occupies a uniform, translucent zone about 
0.1 mm. thick at the surface of these forms. The other faces and the 
interior of the crystals are colorless and transparent (Fig. 2). On a few 



Fig. 2. Quaitz crystals exhibiting a selective coating of the faces of (1011); 
the three alternating faces of (0111) are not coated. The crystals are viewed along 
the ©-axis. La Grange, Troup County, Georgia. X 3 

crystals, however, the faces of (1010) are coated in addition to those of 
(lOll) and (1121). The coating is invariably absent from the faces of 
(OlTl). The weak adsorbing power of this form appears to be charac¬ 
teristic of quartz. The included substance cannot be resolved under 
the microscope and its nature is unknown. The mode of occurrence 
of the quartz crystals, however, suggests that it may be colloidal clay 
substance, similar to the so-called cottente variety of quartz. 
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CHALCOPYRITE INCRUSTING SPHALERITE 

An incrustation of chalcopyrite selective upon the forms of sphalerite 
was noted on a specimen of sphalerite in association with bournonite an 
quartz from Casapalca, Peru. The sphalerite crystals present large 
faces of (111) and (110) with minor (111) and, occasionally, (100). The 
crystals are distorted and complexly twinned. The chalcopyrite occurs 
as a very thin, even crust over the faces of (111) and is lacking on the 
faces of the other forms. The incrusting crystals exhibit a marked 
tendency for distribution along the edges of growth terraces and stria- 
tions present on the (111) faces. Where the incrustation is dense this 
effect is obscured and the entire face is uniformly overgrown. 

The individual chalcopyrite crystals composing the crust are too 
minute to be distinguished by the unaided eye. That the crystals are 
oriented to the sphalerite Is proved by the appearance of a bright satin¬ 
like sheen, due to simultaneous reflection from many parallel crystal 
facets, when the crust is held in certain angles. 
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NEW AMERICAN LYCOSIDAE WITH NOTES ON OTHER 

SPECIES 

By W. J. Gertsch and H. K. Wallace 

The types of the new species described below are deposited in the 
collection of The American Museum of Natural History. 

Pakdosa C. Koch 
Pardosa sagei, new species 
Figures 1 and 2 

Male.—T otal length, 5.40 mm. Carapace, 2.90 mm. long, 2.10 mm. wide. 

Carapace light to dark brown, with a pale median dorsal stripe which is narrow¬ 
est on the posterior declivity, is expanded around the dorsal groove, is constricted in 
front of the groove and then is abruptly expanded again to become as wide as the dis¬ 
tance between the posterior eyes, projecting forward into and blending with the black 
of the ocular region. Sides of the carapace with a more or less serrate yellowish sur> 
marginal band. Clypeus and sides of the head yellowish, the clypeal margin tinged 
with black. The extent of the light areas varies in the paratypes, particularly in the 
males. Dorsum of the abdomen dark except for a reddish hastate marking which is 
followed by a white maculation. Venter of the abdomen, sternum, mouth parts, 
coxae and ventral surfaces of the legs yellowish, with a scanty dark maculation. 
Dorsal surfaces of the femora banded. Palpi provided with a dense brush of black 
hairs on all joints except the dorsal surfaces of the patellae and femora. In some 
males the venter of the abdomen is almost black and all the joints of the palpi are 
black. The white hairs on the patellae of the palpi are usually present and are par¬ 
ticularly striking in the living spiders. Chelicerae, 1.10 mm. long. 

Posterior eye quadrangle wider than long (1.30 mm./0.90 mm.), the posterior 
median eyes (second row) larger than the posterior laterals (posterior row) in the ratio 
of 40:35. Anterior row of eyes narrower than the second row (0.70 mm./l.OO mm.), 
moderately procurved, the median eyes larger than the laterals, the eyes about equi- 
distantly spaced. Clypeus, 0.40 mm., about equal in height to the diameter of a 
posterior median eye. 

Leg formula, 4123, the lengths of the legs in that order, 11.50 mm., 8.80 mm., 
8.25 mm., 8.10 mm. Tibia and patella of the first leg, 3.10 mm., of the fourth leg, 
3.40 mm. long. 

Female. —Total length, 6.40 mm. Carapace, 3.00 mm. long, 2.40 mm. wide. 

Color and pattern essentially as in the male but the legs are more distinctly 
annulated, the annulations on the femora, tibiae and metatarsi. Posterior eye quad¬ 
rangle wider than long (1.30 mm./1.00 mm.), the eyes of the second row larger than 
the posterior eyes (0.50 mm./0.40 mm.). First row of eyes narrower than the sec- 
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ond (0.75 mm./l.lO mm.), slightly procurved, the median eyes largor than the 
laterals. Clypeus, 0.50 mm. 

Leg formula, 4X23, the lengths of the legs in that order, 12.10 mm., 8.90 mm., 
8.40 mm., and 8.30 mm. long, respectively. Tibia and patella of the first leg, 3.20 
mm., of the fourth leg, 3.80 mm. long. 

Type Locality. —Male holotype, female allotype and male and 
female paratypes from around the lakes near Miller’s Ranch, El Volcan, 
Chiriqui, Panama, February 26, 1936 (W. J. Gcrtsch). Numerous 
paratypes of both sexes taken at this same locality during late February 
and early March, 1936 (W. J. Gertsch). 

This species is a representative of the complex of forms of which 
Pardosa 'pauxilla Montgomery, delicatula Gcrtsch and Wallace and 
bellona Banks are examples. It may be separated from these forms 
by reference to the genitalia, in the male particularly by the shape 
of the median apophysis of the palpus. 

Pardosa chiapasiana, new species 
Figure 3 

Pardosa delicata Gertsch, 1934, American Museum Novitates, No. 693, p. 20 
(male allotype, not female holotype). 

Male.— Carapace, 2.10 mm. long, 1.70 mm. wide. 

The specimen is in poor condition, the abdomen and some of the legs being lost. 
Carapace dark brown to black, with a wide median longitudinal pale stripe which 
does not extend between the eyes and with a submarginal denticulate pale band on 
each side. Eye region black. Sternum, coxae, labium and endites yellow. Last 
leg all yellow. Clypeus and chelicerae black. All the joints of the palpus dark. 

Structure essentially as in other species of the genus. Posterior eye quadrangle 
wider than long (1.00 mm./0.80 mm.), the eyes of the second row larger than the 
posterior eyes (0.40 mm./0.30 mm.). Anterior row of eyes narrower than the second 
row (0.80 mm./0.60 mm.), moderately procurved, the median eyes larger than the 
laterals, the eyes equidistantly spaced. Clypeus scarcely as high as the diameter of 
an eye of the second row. Tibia and patella of the fourth leg, 2.00 mm. Male 
palpus as figured. 

Type Locality.— Male holotype from La Zaeualpa, Chiapas, 
Mexico, August, 1909 (Dr. Alexander Petrunkevitch), in the collection 
of The American Museum of Natural History. 

This species is characterized particularly by the palpus which has 
a general resemblance to those of Pardosa stemalis (Thorell) and P. 
saxatilis (Hentz). From both of these it differs in having a more 
slender scopus (median apophysis) which is curved and greatly narrowed 
in the terminal portion. The single specimen was erroneously placed 
as the male of Pardosa delicata Gertsch, a species which is more properly 
associated with Pardosa delicatula Gertsch and Wallace, P. pauxilla 
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Montgomery, etc., and the male of which will probably resemble the 
species of that group. 


Pardosa floridana Banks 

Pardosa litioralis Banks, 1896, Journal New York Entomological Society, IY, p. 

192. 

Pardosa floridana Banks, 1904, Proc. Acad. Nat. Sci. Philadelphia, p. 136, Pl. 
vii, fig. 1, PL viii, fig. 16. 

Pardosa banksi Chamberlin, 1904, Canadian Entomologist, XXXVI, p. 175. 
(New name for littoralis Banks, preoccupied.) 

Pardosa ocala Bryant, 1935, Psyche, XLII, p. 81, Pl. v, fig. 12. 

This spider is a common form along the Atlantic coast from Long 
Island, New York, to Florida, and also occurs in Cuba. A careful 
study of a cotype of Pardosa ocala has convinced us that the characters 
on which this name was based are not specific. 

Pardosa orophila Gertsch 

Pardosa orophila Gertsch, 1933, American Museum Novitates, No. 636, p. 28, 
Fig. 45. 

Pardosa yavapa Gertsch and Wallace, 1935, American Museum Novitates, 
No. 794, p. 3, Fig. 9. (Not yavapa Chamberlin, Figs. 2 and 6.) 

Record. —Six miles south of Whiteriver, Arizona, July 31, 1936, 
four females (Hustace H. Poor and Frank G. Watson). 

The two previously known examples of this small species were 
thought to represent aberrant specimens of Pardosa yavapa Chamber¬ 
lin, a widely distributed species of the southwestern United States. 
However, the acquisition of additional material (mature females with 
egg sacs) shows that the important differences in the epigynum are 
constant. The male is unknown but will undoubtedly resemble the 
males of Pardosa yavapa Chamberlin and P. montgomeryi Gertsch. 

Arctosa C. Koch 
Arctosa floridiana (Banks) 

Trochosa fioridiana Banks, 1893, Trans. American Ent. Soc., XXIII, p. 72. 

Lycosa floridiana Chamberlin, 1908, Proc. Acad. Nat. Sci., Philadelphia, p. 283. 

Arctosa seminola Petrtjnkevitch, 1911, Bull. American Museum Nat. Hist., 
XXIX, p. 552. 

Arctosa aibsoluta Gertsch, 1934, American Museum Novitates, No. 726, p. 9, 
Fig. 1. 

The male of this species was described and figured for the first 
time as Arctosa absoluta by Gertsch. It is a widely distributed form 
in the southeastern United States and has been taken as far west as 
western Texas. The carapace is often pale and marked with two 
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longitudinal dark bands but in many examples the pale stripes are 
completely obliterated by dusky chromatism, leaving the whole cara¬ 
pace nearly black. 


Arctosa paraguensis, new species 
Figure 10 

Male. —Total length, 3.85 mm. Carapace, 2.15 mm. long, 1.40 mm. wide. 

Carapace dark brown, marked with a few pale streaks above, clothed sparsely 
with gray hairs. Sternum and coxae pale yellow, the labium and endites dusky, 
clothed with fine black hairs. Chelicerae dark brown, set with fine long hairs. First 
two femora dark brown, the distal joints of the first two pairs of legs pale yellow. 
Third femur dark brown, the patella and tibia annulate in brown, the distal joints of 
the third leg dusky yellow. Fourth femur dark brown, the patella, tibia and meta¬ 
tarsus distinctly annulate in brown, the tarsus pale yellow. Clothing of the legs 
black hairs and strong spines. Abdomen dark on the sides, the dorsum with a yellow 
median longitudinal band which is narrowed behind and which encloses a dark basal 
hastate marking. Venter of the abdomen dusky yellow. 

Carapace longer than broad, narrowed in front, the width at the last eye row 
more than half the greatest width (43/70). Carapace moderately high, equal in 
height back to the longitudinal median groove, the posterior declivity declining mod¬ 
erately. Eyes of the first row weakly procurved, a line along the lower margins of the 
medians cutting the centers of the laterals, the medians separated by about thoir 
radius, one-third as far from the subequal laterals. Clypeus equal in height to two- 
thirds the diameter of an anterior median eye. Second eye row wider than the first 
(5/4), the eyes separated by their diameter. Third row of eyes three-fourths as wide 
as the head at that point, the eyes separated by two and one-half times their diameter 
Dorsal eye quadrangle broader than long (60/45), narrowed in front (60/50), the 
anterior eyes larger. Chelicera nearly three times as long as broad, the lower margin 
armed with three Rubequal teeth. Sternum longer than broad (50/40). Labium as 
broad as long. 

Leg formula, 4123. Tibiae and metatarsi with 2-2-2 ventral Npinos. First 
tibia unarmed above, the third and fourth tibiae with a weak bawd and a stronger 
median spine. 



Femur 

Patella 

Tibia 

Metatarsus 

Tarsus 

Total 

I 

1.13 

0.60 

0.90 

1.00 

0.70 

4.33 mm. 

II 

1.05 

0.58 

0.75 

0.92 

0.56 

3 86 mm. 

III 

1.05 

0.55 

0.65 

1.05 

0.55 

3.85 mm. 

IV 

1.42 

0,73 

1.15 

1.63 

0.75 

5.68 mm. 


Palpus similar in structure to other species of the genus, differing chiefly in the 
details of the apophyses of the bulb. The terminal apophysis is a curved lobe which 
is directed toward the median apophysis and ends in a short hook. The median 
apophysis is a strong black hook which curves ventrad and, unlike comparable species 
of the genus, lacks an accessory ventral spur. 

Type Locality. —Male holotype from Taquarapa, Alto Parana, 
Paraguay (Fiebig, collector). 
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This small species is equivalent structurally to most of the other 
species of the genus, particularly those previously referred to Allocosa, 
but is easily separated by the details of the palpus and the distinctive 
color pattern. 

PlRATA SuNDBVALL 

Pirata piratica (Olivier) 

Araneus piraticus Clerck, 1757, ‘Svenska Spindl./ p. 102, Pl. v, tab. 4. 

Aranea piratica Olivier, 1789, 'Encyclopedic Methodique/ IV, p. 218. 

Pirata prodigiosa Kbyserling, 1876, Verh. Zool.-Bot., Gesell. Wien, XXVI, p. 
669, PI. ii, fig. 2. 

Lycosa febriculosa Becker, 1881, 'Comptes-Rendus Soc. Entom. Belgique/ p. 
xlv, PI. n, fig. 2. 

Lycosa wacondana Scheffer, 1904, Entomological News, Philadelphia, XV, p. 
260, Pl. xvn, fig. 7. 

Pirata piraticus var. utahensis Chamberlin, 1908, Proc. Acad. Nat. Sci., Phila¬ 
delphia, p. 313. 

Pirata febriculosa, Chamberlin, 1908, idem, p. 311, Pl. xxii, fig. 1, and Figs. 1 
and 2. 

The name of the common European spider, Pirata piratica (Oli¬ 
vier), was first applied to an American species in 1885 by Emerton 
who erroneously identified it with a form subsequently described as 
marxi by Stone. A study of authentic examples of piratica , kindly 
sent to us by Dr. E. Schenkel of Basel, Switzerland, shows that the 
species is identical with Pirata febriculosa Becker. The synonomy 
is given above. 

Hesperocosa, new genus 

A genus of the subfamily Lycosinae. 

Carapace much longer than wide, the pars cephalica broad, weakly rounded 
on the sides, seven-tenths as wide as the greatest width of the carapace. First row 
of eyes procurved, the medians slightly nearer the subequal laterals. Second row 
of eyes broader than the first (11/8), nairower than the posterior row (11/13). Dor¬ 
sal eye quadrangle broader than long (13/11), slightly narrowed in front, the anterior 
eyes larger. Clypeus low, about equal in height to the diameter of an anterior 
median eye. Chelicera armed with two subequal teeth on the lower margin, three on 
the upper. Labium slightly broader than long. Leg formula, 4123, the tibiae 
armed with 2-2-2 ventral spines, the last pair apical, the first two tibiae unarmed 
above, the last two with basal and submedian spines. Median apophysis of the 
male palpus lateral in position, structurally much as in typical members of Lycosa. 
Embolus long, the truncus free of the pars pendula for half the length. 

Genotype. — -Schizocosa unica Gertsch and Wallace (1935, American Museum 
Novitates, No. 794, p. 9, Figs. 21 and 22). 

This interesting species is much smaller than any known Lycosa. 
The presence of only two teeth on the lower margin of the chelicera 
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will separate it from species of that genus. Structurally the species 
approximates the European species of Xerolycosa and to a lesser degree 
Tarentula , genera in which the cheliceral armature is the same, but 
the pronounced differences in the genitalia are sufficient to separate it. 

Lycosa Latrbille 

Lycosa tigana Gertsch and Wallace 

Figure 6 

Lycosa iigana Gert&ch and Wallace, 1935, American Museum Novitatcs, No. 
794, p. 14, Fig. 32. 

Female. —Total length, 15.10 mm. 

Legs and body yellowish brown. Carapace with a wide median light stripe 
which is not sharply delimited from the dark sides and which extends between the 
posterior eyes. Sides of the carapace with a light marginal band, otherwise brown, 
covered with black pubescence. Abdomen light brown, with a dark basal hastate 
marking, but lacking any other distinctive maculations. Femora lighter in color 
than the sternum, coxae and joints of the legs. Labium and endites dark; the cheli- 
cerae black. Venter with a black area which is roughly triangular m shape, the apex 
directed caudad, Spining of the legs as usual except for the ventral surfaces of the 
first tibiae, the normal three pairs of spines present but short and stout, less than half 
as long as the distance separating the different pairs. 

Carapace longer than wide (7.30 mm./5.30 mm.), of the usual height propor¬ 
tionately (2.70 mm.), the width of the head about three-fifths the width of the cara¬ 
pace (3.70 mm.). Dorsal eye quadrangle wider than long (24/19), the anterior 
eyes larger than the posteriors (9/8). Anterior row of eyes distinctly procurved (a 
line through the centers of the anterior median eyes passes through the upper one- 
sixth of the anterior laterals), the anterior median eyes twice as large as the laterals, 
closer to each other than to the laterals. Clypeus scarcely as high as the diameter 
of an anterior median eye. Chelicera, 3.30 mm. long, the furrows armed as usual. 
Labium as long as wide (1.30 mm.). Sternum longer than wide (2.90 mm./2.60 mm.). 


Leg formula, 4123. 

Femur 

Patella 

Tibia 

Metatarsus Tarsus 

Total 

I 

5.60 

3 00 

4.40 

3.80 

2.70 

19.50 mm. 

II 

5.25 

2.80 

4.00 

3.80 

2.60 

18.45 mm. 

III 

4.90 

2.55 

3.45 

4.50 

2.90 

18.30 mm. 

IV 

6.20 

3.00 

5.10 

6.20 

3.40 

23.90 mm. 


Record. —Edinburg, Texas, July, 1935, female allotype (Stanley 
Mulaik). 

The female of this species is described for the first time in this 
paper. As in the case of the male the female shows affinities to Lycosa 
lenta Hentz and several other closely related species. However, it 
can be separated from lenta by differences in the form of the cpigynum 
and the spining of the first tibiae, and from other species by the 
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absence of bands on the legs as well as differences in the structure of 
the epigynum. 


Lycosa ceratiola Gertsch and Wallace 

Figure 8 

Lycosa ceratiola Gertsch and Wallace, 1935, American Museum Novitates, 
No. 794, p. 13, Fig. 27. 

Male. —Total length, 12.20 mm. 

Color and markings essentially as in the female. Carapace with wide reddish- 
yellow maringal areas covered with white pubescence. Sides sparsely covered with 
white and black pubescence. Median dorsal stripe narrow caudally, widening 
abruptly about one diameter of a posterior lateral eye in front of the dorsal groove and 
enclosing dark spots, passing forward between the eyes where it is obscured by a 
thick matting of white hairs. Eyes incompletely surrounded by black; the clypeus 
dusky. Dorsum of the abdomen gray, covered with white pubescence and short 
black bristles. A hastate marking and two black spots are faintly indicated. Legs 
almost white beneath, somewhat darker above, the metatarsi and tarsi of the first 
and second pairs reddish brown, none of the legs with indications of annulations. 
Sternum, coxae, labium, maxillae and chelicerae black. Venter of the abdomen 
black. Anterior spinnerets twice as long and stouter than the posteriors. 

Carapace longer than broad (7.20 mm./5.40 mm.), scarcely half as high as the 
width (2.40 mm.). Dorsal eye quadrangle wider than long (23/18), the anterior 
eyes larger than the posteriors (9/8). Width of the face, 3.10 mm. Anterior row 
of eyes shorter than the second row (15/20), slightly procurved, the medians twice 
as large as the lateral eyes, placed nearer the laterals. Clypeus about as high as the 
diameter of an anterior lateral eye. Chelicera, 3.00 mm. long, exclusive of the claw, 
2.70 mm. wide. Lower margin of the furrow of the chelicera armed with three 
medium-sized teeth equal in size and equally spaced, the upper margin with three 
unequal teeth, unequally spaced, the median the largest. Labium longer than wide 
(1.20 mm./1.00 mm.), the basal excavations not reaching the middle. Sternum 
longer than wide (2.90 mm./2.60 mm.). 

Leg formula, 4123, the spining normal, the ventral spines on the first and second 
tibiae not reduced in size as in the female. 



Femur 

Patella 

Tibia 

Metatarsus Tarsus 

Total 

I 

6.80 

3.20 

5.80 

6.00 

3.60 

25.40 mm. 

II 

6.70 

3.10 

5.50 

6.10 

3.50 

24.90 mm. 

III 

6.20 

2.70 

4.80 

6.20 

3.50 

23.40 mm. 

IV 

7.50 

2.90 

6.60 

8.40 

4.00 

29.40 mm. 


Records. —Eustis, Lake County, Florida, June 25, 1935, males 
and females. Jensen, Martin County, Florida, July 4, 1935, males 
and females. West Palm Beach, Palm Beach County, Florida, Feb¬ 
ruary 14, 1936, males and females. Male allotype from Lake County, 
Florida, June, 1935. 









Fig. 1 . Pardosa sag&i , new species, ventral view of male palpus. 

Fig. 2. Idem, epigynum of female. 

Fig. 3. Pardosa chiapasiana, new species, ventral view of male palpus. 
Fig. 4. Lycosa iviei, new species, epigynum of female. 

Fig. 5. Lycosa maasi f new species, epigynum of female. 

Fig. 6 . Lycosa tigana Gertsch and Wallace, epigynum of female. 

Fig. 7. Lycosa osceola , new species, ventral view of male palpus. 

Fig. 8 . Lycosa ceratiola Gertsch and Wallace, ventral view of male palpus. 
Fig. 9. Lycosa osceola , new species, epigynum of female. 
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Females collected outside of the type locality show a certain amount 
of variation in the structure of the epigynum. In the epigynum of 
the holotype the median ridge is conspicuously expanded and the 
lateral depressions are correspondingly wide, whereas this exp ansi on 
is totally lacking and the lateral depressions are quite narrow in speci¬ 
mens from Palm Beach, Martin and some parts of Lake Counties. 
In some specimens the epigyna are very similar to those of Lycosa 
lenta Hentz, in others the median ridge and lateral depressions are 
sinuous. The males appear to be quite free from variations. They 
can be distinguished from closely related species by differences in the 
pattern on the carapace and in the structure of the palpi. 

Lycosa osceola, new species 

Figures 7 and 9 

Male.—T otal length, 20.00 mm. 

Legs and body strikingly and densely covered with gray pubescence which is 
particularly well developed on the chelicerae, coxae, trochanters and margins of the 
carapace. Carapace reddish brown, without markings or pattern except for a few 
scattered dark spots. Eyes incompletely surrounded by black. Abdomen a dirty 
yellow-gray, unmarked, covered with a dense gray pubescence and numerous closely- 
set, black bristles. Third and fourth legs and femora and patellae of the first and 
second brownish yellow above; the distal halves of the first and second tibiae chest¬ 
nut, the metatarsi and tarsi of these legs black, densely covered with gray hairs. 
All femora and the tibiae of the third and fourth legs yellow beneath. All joints of 
the palpi reddish yellow except the cymbia which are dark chestnut. Chelicerae, 
endites and coxae dark chestnut, almost black. Sternum black. Venter of the ab¬ 
domen black. 

Carapace longer than broad (11.90 mm./9.40 mm.), 3.20 mm. high. Width of 
the face, 5.40 mm. Dorsal eye quadrangle wider than long (3.20 mm./2.20 mm.), 
the anterior eyes larger than the posteriors (12/9). Anterior row of eyes straight, 
distinctly shorter than the second row (26/23), the lateral eyes slightly more than half 
as large as the medians, the eyes equidistantly spaced. Clypeus fully as high as the 
diameter of an anterior median eye. Chelicera, 4.80 mm. long, exclusive of the claw, 
4.80 mm. wide. Lower margin of the furrow of the chelicera armed with three teeth, 
the medians equal in size and larger than the lateral; the upper margin with three 
unequal teeth, unequally spaced, the median the largest. Labium as long as wide 
(1.80 mm.), the basal excavations short. Sternum longer than wide (5.20 mm./4.10 
mm.). 

Leg formula, 4123, the spining as usual, the legs without indications of dark 


annulae. 

Femur 

Patella 

Tibia 

Metatarsus 

Tarsus 

Total 

I 

11.50 

5.20 

9.70 

11.80 

5.60 

43.80 mm. 

II 

10.90 

5.10 

8.90 

11.30 

4.50 

40.70 mm. 

III 

10.00 

4.40 

7.60 

10.90 

5.00 

37.90 mm. 

IV 

11.90 

4.90 

9.60 

15.30 

5.80 

47.50 mm. 
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Female. —Total length, 29.00 mm. 

Legs and body less strikingly covered with gray pubescence than in the male. 
Color and markings similar to the male. Abdomen grayish yellow above, not as 
dark as in the male. Legs stout. 

Carapace longer than broad (14.20 mm./10.90 mm.), 4.80 mm. high. Width 
of the face, 7.30 mm. Posterior eye quadrangle wider than long (3.80 mm./2.80 
mm.), the anterior eyes larger than the posteriors (13/10). Anterior row of eyes 
shorter than the second row (27/30), slightly procurved (a line passing through the 
centers of the median eyes passes through the upper third of the laterals), the lateral 
eyes more than half as large as the medians, the medi an s closer to each other than to 
the laterals. Chelicerae, 7.00 mm. long, exclusive of the claw, 7.00 mm. wide. Chcli- 
cerae armed as in the male. Labium as long as wide, the basal excavations less than 
half the length of the labium. Sternum longer than wide (5.60 mm./4.80 mm.). 

Leg formula, 4123. 



Femur 

Patella 

Tibia 

Metatarsus Tarsus 

Total 

I 

10.90 

5.80 

8.50 

8.90 

3.90 

38.00 mm. 

II 

10.30 

5.50 

7.80 

8.80 

4.20 

36.60 mm. 

III 

9.40 

5.00 

6.80 

9.30 

4.50 

35.00 mm. 

IV 

11.50 

5.30 

8.90 

13.60 

5.20 

44.50 mm. 


Type Locality. —Male holotype, female allotype and paratypes 
from Eustis, Lake County, Florida, June 25, 1935 (H. K. Wallace). 
Paratypes of both sexes from Eustis, June 14, 1935 (W. Ivie, W. J. 
Gertsch, A. F. Carr, Jr. and H. K. Wallace). Paratypes of both 
sexes from Jensen, Martin County, Florida, July 4, 1935 (Louise and 
Irving J. Cantrall and H. K. Wallace). The holotype, allotype and 
paratypes are in the collection of The American Museum of Natural 
History. Other paratypes are in the collections of the University of 
Utah and of H. K. Wallace. 

This fine species is equivalent to Lycosa carolinensis Walckenaer 
in size and is somewhat similar to Lycosa lenta Hentz and Lycosa cera- 
tiola Gertsch and Wallace in appearance. It can be distinguished 
from carolinensis in the absence of black bands on the ventral surfaces 
of the legs and by differences in structure of the epigyna and palpi. 
It is distinct from lenta in size but more particularly by differences 
in the genitalia which are figured. Lycosa osceola is much larger than 
ceraiiola and lacks the characteristic pattern on the carapace of that 
species. 

Lycosa beUamyi, new species 
Figure 14 

Female. —Total length, 13.00 mm. Carapace, 5.50 mm. long, 4.60 mm. wide. 

Carapace dark reddish brown except for a median longitudinal paler band which, 
beginning between the eyes of the dorsal quadrangle, is as wide as the interval be- 
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tween the posterior eyes and narrows gradually to half that width at the caudal mar¬ 
gin. Clothing of the carapace short black hairs with which are interspersed a few 
white ones. Chelicerae almost black, clothed with black hairs. Endites, sternum, 
coxae and legs reddish brown, concolorous with the pale dorsal stripe of the carapace 
clothed thinly with black hairs, the metatarsi and tarsi of the first two pairs of legs 
vcntrally scopulate, the tarsi of the last two pairs with scopular hairs. Abdomen 
grayish brown above, marked with numerous small pale spots, clothed with black 
hairs, the base with a patch of white hairs. Venter of the abdomen dark brown to 
black, with two longitudinal rows of inconspicuous pale spots. 

Carapace longer than broad, heavy, the width of the head at the large eyes of 
the second row, 2.50 mm. Sides of the carapace broadly rounded, the cephalic su¬ 
tures obsolete, the median groove longitudinal. Sides of the carapace convex. 
First row of eyes narrower than the second (20/26), moderately procurved, the 
medians separated by three-fourths their diameter, half as far from the small laterals. 
Clypeus equal in height to the diameter of an anterior lateral eye. Eyes of the second 
row narrower than the third row (13/17), separated by scarcely a diameter (22/25). 
Third row of eyes about two-thirds as wide as the width of the carapace at that 
point (17/28), separated by scarcely three diameters. Median ocular quadrangle 
broader than long (17/12), narrowed in front (17/13), the anterior eyes larger^ Cheli- 
cera with three large subequal teeth on the lower margin and three on the upper of 
which the median is larger. Labium as long as broad, half as long as the subparallel 
endites. 

Leg formula, 4123. All tibiae and metatarsi with three pairs of ventral spines. 
First tibiae unarmed above, the fourth pair with strong basal and submedian dorsal 


spines. 

Femur 

Patella 

Tibia 

Metatarsus Tarsus 

Total 

I 

4.50 

2.30 

3.50 

3.15 

1.75 

15.20 mm 

II 

III 

4.10 

3.80 

2.25 

1.80 

2.75 

3.35 

1.80 

13.50 mm. 

IV 

5.05 

2.10 

4.15 

5.55 

2.30 

19.15 mm. 


Type Locality. —Female holotype from Liberty County, Florida, 
April 12, 1935 (H. K. Wallace). 

This species closely resembles Lycosa frondtcola Emerton and 
Lycosa huberti Chamberlin in color and structure. It is distinct from 
these species in the characters of the epigynum. 

Lycosa maasi, new species 

Female. —Total length, 16.50 mm. 

Carapace reddish brown, with a wide median dorsal pale stripe which widens in 
front of the dorsal groove, passes forward and narrows between the eyes of the third 
row but does not extend between the eyes of the second row. Sides of the carapace 
darkest just laterad of the longitudinal pale band, covered with dense black pubescence 
at that point, lighter in color at the margins and clothed with white pubescence. 
Coxae and trochanters provided with a dense covering of white hairs. Eyes incom¬ 
pletely surrounded by black areas; the clypeus chestnut in color. Abdomen dark, 
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densely clothed with black and gray hairs, with a basal hastate marking which is 
outlined in black, the caudal half with one pair of chevrons and indistinct black mark¬ 
ings. Third and fourth logs indistinctly annulatcd. Legs reddish brown above, the 
femora darker. Venter light gray with a yellowish cast, bounded laterally by 
a longitudinal black line, the epigynum with a short longitudinal black area at each 
side. Sternum, coxae and trochanters bright amber in color, sparsely covered with 
black hairs and bristles. Chelicerae black. Labium and endites darker than the 
coxae, the anterior margins light. 

Carapace longer than broad (8.90 mm./6.50 mm.), 2.80 mm. high in front, the 
height of the carapace from the sternum to the highest point, 4.40 mm. Width of 
the face, 4.20 mm. Dorsal eye quadrangle wider than long (26/19), the anterior 
eyes larger than the posteriors (10/8). Anterior row of eyes slightly procurved, a 
line passing through the centers of the anterior median eyes cutting the upper third 
of the anterior laterals, distinctly shorter than the second row (18/21), the lateral 
eyes somewhat smaller than the medians (3/4), the medians closer to each other than 
to the laterals. Clypeus as high as the diameter of an anterior median eye. Chcli- 
cera, 3.90 mm. long, exclusive of the claw, 3.60 mm. wide. Lower margin of the furrow 
of the chelicera armed with three equally spaced teeth, the inner two equal in size 
and larger than the outer one; upper margin with three unequal teeth, unequally 
spaced, the median the largest. Labium longer than wide (1.50 mm./1.30 mm.), the 
basal excavations short. Sternum longer than wide (3.80 mm./3.20 mm.). Leg 
formula, 4123. 



Femur 

Patella 

Tibia 

Metatarsus Tarsus 

Total 

I 

6.90 

3.50 

5.50 

5.60 

3.20 

24.70 mm. 

II 

6.60 

3.40 

5.10 

5.40 

3.00 

23.50 mm. 

III 

6.20 

3.00 

4.40 

5.60 

2.80 

22.00 mm. 

IV 

7.80 

3.20 

6.20 

8.70 

3.50 

29.40 mm. 


Type Locality. —Female holotype from Campostela, Nayarit, 
Mexico, April 30, 1936 (Albert E. Maas). 

Lycosa iviei, new species 
Figure 4 

Female. —Total length, 11,30 mm. 

Carapace dark reddish brown in color, with a wide median longitudinal pale 
stripe which is slightly wider than the distance between the eyes of the posterior row. 
Median pale stripe somewhat constricted forward as it passes between the eyes of 
the third row but essentially equal in width behind to the margin, the caudal portion 
covered with white pubescence. Eye region thickly sot with longer while hairs. 
Sides of the carapace dark chestnut, covered by black pubescence, with faint indica¬ 
tions of submaringal light areas. Abdomen dark, with variegated pubescence and 
widely spaced black bristles, the base with a purplish hastate maculation which is 
bounded by light areas. Venter of the abdomen light, almost immac ulat e Ster¬ 
num and coxae light, amber in color, the endites and labium darker, the chelicerae 
chestnut. Spinnerets reddish brown. Legs dark reddish brown, with darker bands. 

Carapace longer than broad (5.70 mm./4.40 mm.), 2.10 mm. high, the height 
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from the sternum to the top of carapace, 3.10 mm. Width of the head, 2.60 mm. 
Dorsal eye quadrangle broader than long (1.90 mm./1.50 mm.), the anterior eyes 
larger than the posteriors (8/6). First row of eyes slightly procurved (a line passing 
through the center of the medians cutR the upper third of the laterals), distinctly 
shorter than the second row (1.20 mm./1.60 mm.), the medians slightly larger thaw 
the lateral eyes, the eyes equally spaced. Clypeus approximately as high as the di¬ 
ameter of an anterior median eye. Chelicera, 2.30 mm. long. 2.40 mm. wide. Lower 
margin of the furrow of the chelicera armed with three equal teeth, the upper margin 
with three on the right side and two on the left in the holotype which are unequal in 
size. Labium as long as wide (0.90 mm.); sternum longer than wide (2.80 mm./2.30 
mm.). 

Leg formula, 4132, the tibiae with three pairs of ventral spines. 



Femur 

Patella 

Tibia 

Metatarsus Tarsus 

Total 

I 

4.30 

2.10 

3.60 

3.20 

2.00 

15.20 mm. 

II 

4.20 

2.20 

3.20 

3.10 

2.00 

14.70 mm. 

III 

4.90 

1.90 

2.80 

3.30 

2.00 

14.90 mm. 

IV 

5.10 

2.00 

4.10 

5.30 

2.50 

19.00 mm. 


Type Locality. —Female holotype and paratypes from Nayarit, 
Mexico, June 5, 1935 (Albert E. Maas). The holotype and paratypes 
in the collection of The American Museum of Natural History; other 
paratypes in the collection of the junior author. 

Lycosa oaxacana, new species 
Figure 13 

Female. —Total length, 14.50 mm. Carapace, 6.52 mm. long, 4.75 mm. wide. 

Carapace very dark reddish brown, with a median longitudinal light brown stripe 
which begins between the dorsal eye quadrangle, enlarges behind the posterior eyes 
to the width of this row of eyes, and then evenly narrows to the caudal truncature 
where it equals the interval between the eyes of the posterior row. Sides of the cara¬ 
pace uniformly dark but with a conspicuous narrow marginal white seam which 
is clothed with white hairs. Pale dorsal stripe clothed with white hairs, the sides 
with black hairs. Eyes ringed with black, the low tubercles set with white hairs. 
Chelicerae dark reddish brown, clothed with long black hairs. Sternum light brown, 
the labium and the bases of the endites somewhat darker, the clothing erect black hairs. 
Legs and palpi brown, the femora darker beneath, streaked above, the terminal 
joints of the appendages paler, clothed with black hairs. Abdomen black on the 
sides, the dorsum with a broad pale band which encloses a median dark maculation 
for most of the length and which is broken up into chevrons in the caudal half. Ven¬ 
ter of the abdomen uniform light yellowish brown. Clothing of the abdomen black 
hairs, the pale dorsal stripe with pubescence of a like color. 

Carapace longer than broad, moderately broad in front, the eyes of the third 
row two-thirds as wide as the width of the carapace at that point (20/33). Sides of 
the pars cephalica evenly convex. Structure of the whole carapace in essential agree¬ 
ment with Lycosa frondicola Emerton. First row of eyes narrower than the second 
(13/17), weakly procurved, the medians separated by one-half their diameter, as far 
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from the smaller lateral eyes. Clypeus equal in height io slightly more than a diame¬ 
ter of an anterior lateral eye. Eyes of the second row separated by five-sevenths of 
their diameter. Third eye row broader than the second (17/21), the eyes separated 
by scarcely three diameters (13/5). Doisal eye quadrangle broader Ilian long 
(21/16), narrowed in front (21/17), the anterior eyes larger. Labium slightly 
longer than broad (53/50). Chelicera with three subequal teeth on the lower margin. 
Epigynum as figured. 

Leg formula, 4123, the fust and second tibiae unarmed above, the third and 
fourth with stout basal and submedian spines. Tibiae and metatarsi with three 
pairs of ventral spines. Tarsi and metatarsi of the first and second legs and tarsi of 
the third and fourth legs scopulate beneath throughout their length. 



Femur 

Patella 

Tibia 

Metatarsus Tarsus 

Total 

I 

4.80 

2.30 

3.85 

4.10 

2.50 

17.55 mm. 

II 

4.50 

2.50 

3.75 

4.30 

2.50 

17.55 mm. 

III 

4.20 

2.15 

3.25 

4.65 

2.30 

16.55 mm. 

IV 

5.10 

2.30 

5.00 

7.50 

3.15 

23.05 mm. 


Type Locality. —Female holotype from Palomares, Oaxaca, Mex¬ 
ico, July, 1909 (Dr. A. Petrimkevitch). 


ScmzocosA Chamberlin 

The genus Schizocosa was erected in 1904 by Dr. R V. Chamberlin 
for three species of American lycosids which formed a discrete group 
distinguished from other members of the genus Lycosa by a number of 
important characters. The precipitous sides of the pars cephalica of 
the males was reminescent of Pardosa and had occasioned the descrip¬ 
tion of some of them in this genus. There were, in addition, less 
important characters which often aid by their relative constancy in 
ascertaining the position of groups of species, such as the presence of 
a conspicuous brush of hairs on the anterior tibiae of the males and a 
rather characteristic color pattern. However, the most weighty 
characters were found in the genitalia. Schizocosa was based pre¬ 
dominantly on the significant structure of the genitalia. The number 
of species belonging to the genus has been considerably increased 
during the last twelve years. With each addition it is becoming more 
and more evident that Schizocosa , like most of the genera of the Ly- 
cosidae, will grade gradually into Lycosa as this genus is used in the 
American sense. After careful study of the various small American 
species it is debatable whether Lycosa avida (Walckenaer) and closely 
related species can be withheld from Schizocosa. In this paper they 
are placed here tentatively in the belief that they deviate less far from 
this genus than from our other genera. A list of the species now 
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assigned to the genus is given below. Arctosa incerta Bryant seems to 
find its proper place in Schizocosa. 


Schizocosa puebla Chamberlin 

Schizocosa puebla Chamberlin, 1925, Bull. Museum Comparative Zoology, 
LXVII, p.231. 

Distribution. —Apparently known only from the male holotype 
from Albuquerque, New Mexico. 

Schizocosa floridana Bryant 

Schizocosa Jloridana Bryant, 1934, Psyche, XLI, p. 40, Fig. 4. 

Female. —Total length, 7.70 mm. Carapace, 3.20 mm. long, 2.40 mm. wide. 

Coloration essentially as in the male. Median longitudinal pale stripe of the 
carapace nearly as wide as the interval between the eyes of the posterior row, extend¬ 
ing forward between these eyes, the sides of the stripe not parallel as in crassipesj 
invaded just in front of the median groove by a tongue of dark chromatism from 
each side, and abruptly narrowed to half the width on the posterior declivity. Sides of 
the carapace dark brown, with radiating black streaks, the pale spots on the side 
much less conspicuous and comparatively smaller than in the male. Underside of 
the carapace dull yellow, the labium dusky, the maxillae dusky at base, the sternum 
dusky on the sides, leaving a pale median stripe. Coxae with a few black spots. 
Legs light brown, the basal joints mottled and annulated with black, clothed with 
black hairs. Abdomen as in the male, the venter heavily marked with small black 
spots. 

Carapace longer than broad, broader in front than in the male, the sides of the 
head gently convex. First row of eyes slightly procurved, the medians separated by 
their radius, as far from the subequal laterals. Clypeus equal in height to three- 
fourths the diameter of an anterior median eye. Second row of eyes two-thirds as 
broad as the head at that point (40/62), the eyes separated by scarcely a diameter 
(36/30). Posterior eyes separated by three diameters (70/23). Dorsal eye quad¬ 
rangle broader than long (104/84), narrowed in front in the same ratio. Labium 
as broad as long. Chelicera with three subequal teeth on the lower margin. Epi- 
gynum agreeing in details with Schizocosa crassipes. 

Leg formula, 4132. Spines as in salicUrix or crassipes. 



Femur 

Patella 

Tibia 

Metatarsus Tarsus 

Total 

I 

2.20 

1.30 

1.90 

1.73 

1.05 

8.18 mm. 

II 

2.10 

1.20 

1.70 

1.60 

1.05 

7.65 mm. 

III 

2.10 

1.05 

1.60 

2.00 

1.08 

7.83 mm. 

IV 

2.85 

1.25 

2.50 

3.40 

1.50 

11.50 mm. 


Records. —Levy County, Florida, April 28, 1934, females, one of 
which is designated as the allotype (H. K. Wallace). Escambia County, 
April 7, 1934, male and female (H. K. Wallace). Alachua County, 
March 30, 1934, males and females (H. K. Wallace). 






Fig. 

10. 

Fig. 

11. 

Fig. 

12. 

Fig. 

13. 

Fig. 

14. 

Fig. 

15. 

Fig. 

16. 

Fig. 

17. 

Fig. 

18. 




\e 17 18 

Arctosa paraguensis , new species, ventral view of male palpus. 
Schizocosa segregate new species, ventral view of male palpus. 
Schizocosa retrorsa (Banks), ventral view of male palpus. 

Lycosa oaxacana, new species, cpigynum of female. 

Lycosa beUamyi , new species, epigynum of female. 

Schizocosa segregate , new species, epigynum of female. 

Schizocosa kaieteurensis , new species, epigynum of female. 
Schizocosa episima (Chamberlin), epigynum of female. 

Schizocosa duplex Chamberlin, epigynum of female. 
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This species differs from Schizocosa crassipes (Walckenaer) in its 
smaller size, in the irregular median band on the carapace, and in 
having the legs proportionately shorter. 


Schizocosa crassipes (Walckenaer) 

Lycosa crassipes Walckenaer, 1837, ‘Insectes Apt&res/ I, p. 323. 

Schizocosa crassipes Petrunkevitch, 1911, Bull. American Museum Nat. Hist., 
XXIX, p. 578. 

Distribution. —This common form is widely distributed in the 
United States and Canada east of the Rocky Mountains. Specimens 
from Austin, Texas, collected by T. H. Montgomery, are much paler 
than those from the eastern woods and the males lack the black brush 
on the first tibiae. 


Schizocosa saltatrix (Hentz) 

Lycosa saUairix Hentz, 1844, Jour. Boston Soc. Nat. Hist., IV, p. 387. 

Schizocosa saltatrix Chamberlin, 1908, Proc. Acad. Nat. Sci. Philadelphia, p. 
215, PI. xvi, figs. 2 and 4. 

Distribution. —This species has the same range as crassipes . 
The following western records are of interest: Pikes Peak Canyon, 
Colorado, July 21, 1908, female (F. E. Lutz). Bear Creek Canyon, 
south of Boulder, Colorado, March 21, 1934, female (H. G. Rodeck). 
Fish Lake, Sevier County, Utah, June 22, 1930, immature female 
(W. J. Gertsch). 


Schizocosa duplex Chamberlin 
Figure 18 

Schizocosa duplex Chamberlin, 1925, Bull. Museum Comparative Zoology 
LXVII, p. 231. 

Records. —Burlington, North Carolina, June 8, 1933, female 
(H. K. Wallace). Lake James, North Carolina, July 5, 1934, female 
(H. K. Wallace). Forestville, Maryland, June, male (Irving Fox). 
Halifax Comity, Virginia, June 17, 1935, male (W. J. Gertsch). Cross- 
ville, Tennessee, July 15, 1933, female (W. J. Gertsch). Ithaca, New 
York, male. Liberty Gounty, Florida, April 10, 1935, two males, two 
females (H. K. Wallace). 

The specimens described under this name in 1935, by Miss E. B. 
Bryant, belong in Schizocosa episima (Chamberlin) 
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Schizocosa episima (Chamberlin) 

Figure 17 

Lycosa episima Chamberlin, 1924, Proc. U. S. National Museum, LXIII, p. 
30, PI. vi, fig. 46. 

Schizocosa duplex Bryant, 1935, Psyche, XLII, p. 80, PI. v, fig. 11. (not Schizo¬ 
cosa duplex Chamberlin) 

Records. —Levy lake, Florida, March 14, 1934, female (H. K. 
Wallace). Lake Harris, Lake County, Florida, June 14, 1935, male 
and females (W. Ivie, H. K. Wallace and W. J. Gertsch). Escambia 
County, Florida, April 6, 1934, male (H. K. Wallace). 

Schizocosa incerta (Bryant) 

Artosa incerta Bryant, 1934, Psyche, XLI, p. 39, Figs. 2 and 3. 

Records. —-Alachua County, Florida, April 14, 1934, males and 
females (H. K. Wallace). Idem, May 8, 1934, males and females 
(H. K. Wallace). 

Schizocosa bilineata (Emerton) 

Pardosa bilineata Emerton, 1885, Trans. Connecticut Acad. Arts and Sci., VI, 
p. 496, Pl. xlix, fig. 4. 

Schizocosa bilineata Chamberlin, 1908, Proc. Acad. Nat. Sci. Philadelphia, p. 
218, PI. xvi, fig. 3. 

Records. —Woods Hole, Massachusetts, July 4, 1901, male and 
female (Britcher). Norwalk, Connecticut, May 27, 1933, males and 
females (W. J. Gertsch). Idem, June 4, 1935, females (W. J. Gertsch). 
Washington County, Pennsylvania, female (W. W. Long). New 
Lenox, Illinois, May 25, 1936, male (D. C. Lowrie). Halifax County, 
Virginia, June 17, 1935, female (W. J. Gertsch). Weavorville, Bun¬ 
combe County, North Carolina, May 26, 1934, females (A. Carr). 

Schizocosa celerior Chamberlin 

Schizocosa celerior Chamberlin, 1910, Ent. News Philadelphia, XXI, PI. x, 
fig. 1. 

Records.— Tucson, Arizona, July, 1935, two females (P. Stockier), 
St. George, Washington County, Utah, Juno 12, 1934, males, females 
(W. Ivie). 


Schizocosa crassipalpis (Emerton) 

Lycosa crassipalpis Emerton, 1909, Trans. Connecticut Acad. Arts and Sci.» 
XIV, p. 206, PI. vi, fig. 3. 

Distribution. —Apparently known only from Massachusetts and 
Maine. 
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Schizocosa avida (Walckenaer) 

Lycosa avida Walckenaer, 1836, Tnsectes Apteres/ I, p. 322. 
Distribution. —This is one of the commonest American lycosids 
and is found throughout the United States, in Canada, and in northern 
Mexico. 


Schizocosa segregata, new species 
Figures 11 and 15 

Male. —Total length, 4.60 mm. Carapace, 2.60 mm. long, 1.90 mm. wide. 

Carapace with a median longitudinal yellow band which begins between the 
dorsal eye quadrangle, is invaded by the dark rings of the eyes of the posterior row 
and then continues caudad to the margins. Sides of the dorsal pale stripe nearly 
parallel, slightly narrowed on the posterior declivity, the width in front equal to the 
interval between the posterior eyes. Clothing of the dorsal stripe pale hairs and a few 
erect black bristles. Sides of the carapace dark brown to black, with a submarginal 
pale band which is made up of four discrete pale spots and with a marginal black band. 
Clothing of the sides fine black hairs but with pale ones on the submarginal band of 
spots. Eyes ringed with black, the dorsal quadrangle with long gray hairs. Labium 
dusky, the endites pale yellow, the sternum pale yellow, with a black smudge opposite 
each coxa, the clothing of fine erect black hairs sparse. Legs pale yellowish brown 
but the basal joints thickly mottled or ringed with brown, the distal joints pale. 
First tibiae black, clothed with a thin brush of coarse black hairs. Abdomen black or 
dark brown on the sides, the dorsum with a broad paler stripe of reddish color which 
encloses black spots. Venter of the abdomen pale yellowish brown, with a few small 
dark spots. 

Carapace longer than broad, narrowed in front, the sides of the head precipitous, 
the width of the head at the first eye row, 0.92 mm. First row of eyes moderately 
procurvcd, the medians separated by a radius from the slightly smaller lateral eyes 
and quite as far from each other. Eyes of the second row large, separated by scarcely 
their diameter (37/30), the row occupying the width of the head. Eyes of the pos¬ 
terior row separated by twice their diameter. Dorsal quadrangle broader than long 
(97/88). narrowed in front in the same ratio, the anterior eyes larger (37/29). Cly- 
peus equal in height to a radius of the anterior lateral eye. Chelicera with three sub¬ 
equal teeth on the lower margin. Labium as long as broad. 

I^eg formula, 4123. Spines as usual in the genus. 



Femur 

Patella 

Tibia 

Metatarsus Tarsus 

Total 

I 

1.97 

1.05 

1.65 

1.73 

1.04 

7.44 mm. 

II 

1.85 

0.95 

1.43 

1.65 

1.00 

6.88 mm. 

III 

1.80 

0.82 

1.30 

1.77 

0.95 

6.64 mm. 

IV 

2.35 

0.95 

2.06 

2.75 

1 15 

9.26 mm. 


Palpus as in figure 11, the median apophysis agreeing in detail with that of 
Schizocosa duplex Chamberlin but the distinct horn present in the distal division of the 
bulb in that species lacking in segregaia. Embolus much shorter than in Schizocosa 
saltatrix (Hentz). 

Female. —Total length, 7.70 mm. long, 3.20 mm. long, 2.40 mm. wide. 
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Coloration as in the male. Median longitudinal pale stripe of the carapace 
nearly as wide as the interval between the eyes of the posterior row, extending for¬ 
ward between the eyes and narrowed somewhat behind on the posterior declivity. 
Legs moderately long but the first tibiae lacking the brush of black hairs present in 
the male. Structure essentially as in the male but the sides of the pars cephalica less 
precipitous. Epigynum as in figure 15, structurally very near that of avida. 

Type Locality. —Male holotype, female allotype and male and 
female paratypes from Levy County, Florida, taken April 28, 1934 
by H. K. Wallace. 


Schizocosa retrorsa (Banks) 

Figure 12 

Pardosa retrorsa Banks, 1911, Proc. Acad. Nat. Sci. Philadelphia, p. 453, Pl. 
xxxiv, figs. 3 and 6. 

Male.—' Total length, 6.40 mm. Carapace, 3.20 mm. long, 2.25 mm. wide. 

Carapace dark brown, with a median longitudinal yellow band which extends 
narrowly forward between the eyes of the first row, is somewhat enlarged just be¬ 
hind the posterior eye row and then continues caudad to the margin, the width of the 
caudal portion of the band half the interval between the posterior eyes. Sides of 
the carapace with a submarginal pale band made up of four light spots. Clothing of 
the carapace black and -white hairs. Sides of the carapace covered chiefly with black 
hairs. Sternum pale yellowish brown, clothed with white hairs, the labium concolorous. 
Coxae and endites dull yellow, set with erect black hairs. Legs dusky brown, paler 
distally, the first tibiae clothed with black hairs which form a distinct brush, the hairs 
thickest on the ventral surface, the other joints of the first and other legs clothed with 
black hairs. Femora faintly annulated in black. Abdomen black on the sides, the 
dorsum with a pale brown longitudinal stripe the whole length which encloses a darker 
basal hastate maculation, the venter pale. 

Carapace longer than broad, relatively narrow in front, the sides of the head de¬ 
clining abruptly. Width of the head at the second eye row, 1.40 mm. Pars cephalica 
slightly higher than the pars thoracica, the carapace essentially equal in height caudad 
to the longitudinal median groove. First row of eyes weakly procurved, the median 
separated by three-fourths their diameter, three-fifths their diameter from the sub- 
equal lateral eyes. Clypeus equal in height to scarcely a diameter of the anterior 
median eyes. Second row of eyes broader than the first (88/64), the eyes separated 
by their diameter. Eyes of the posterior row separated by scarcely tlirec diameters. 
Dorsal eye quadrangle broader than long (103/86), narrowed in front (130/88), the 
anterior eyes larger. Chelicera with three subcqual teeth on the lower margin of the 
furrow. Labium as broad as long. 

Leg formula, 4123. Spines as usual in the genus. Palpus as figured. 



Femur 

Patella 

Tibia 

Metatarsus Tarsus 

Total 

I 

2.60 

1.20 

2.00 

2.13 

1.40 

9.33 mm. 

II 

2.25 

1.10 

1.75 

1.95 

1.32 

8.37 mm. 

III 

2.25 

0.97 

1.60 

2.10 

1.27 

8.19 mm. 

IV 

3.10 

1.10 

2.50 

3.47 

1.75 

11.92 mm. 
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Distribution— Illinois. Georgia. North Carolina. Tennessee. 

Virginia. Pennsylvania. 

The male described above, from Waukegan Flats, Illinois, taken 
August 26, 1936, by Mr. D. C. Lowrie, has the first tibiae provided 
with a brush of black hairs. In examples from North Carolina the 
amount of pubescence is much less, usually no more conspicuous than 
in avida. 


Schizocosa minnesotensis (Gertsch) 

Lycosa minnesotensis Gertsch, 1934, American Museum Novitates, No. 726, p. 
4, Fig. 2. 

Distribution. —Minnesota. Alberta. Idaho. 

Schizocosa kaieteurensis, new species 
Figure 16 

Female. —Total length, 5.50 mm. 

Carapace brown on the sides, with an irregular submarginal pale stripe on each 
side and a marginal black seam, the dorsum with a broad median longitudinal pale 
yellow stripe which begins between the eyes of the dorsal quadrangle, continues 
caudad half the distance to the median groove, is somewhat narrowed at that point, 
and then narrows back to the caudal margin. Eyes broadly ringed with black. 
Clothing of the carapace fine black hairs, the pale areas and the dorsal ocular quad¬ 
rangle with white hairs. Chelicerae dark brown. Sternum and coxae pale yellow, 
the endites and labium dusky, all clothed with erect black hairs. Legs light yellowish 
brown, the distal joints paler, the femora and tibiae with dark annulae. Abdomen 
dusky on the sides, pale above, the venter pale yellow. 

Carapace longer than broad (2.95 mm./2.03 mm.), rather broad in front, the 
width of the head at the second eye row, 1.40 mm. Sides of the pars cephalica rather 
steeply declining, essentially as in Schizocosa tristani (Banks). Eyes of the anterior 
row narrower than the second (55/95), procurved, the medians separated by scarcely 
a diameter, a little nearer the smaller lateral eyes. Eyes of the second row separated 
by three-fourths their diameter. Eyes of the posterior row eleven-fourteenths as 
wide as the carapace at that point (115/140), separated by two and one-third times 
their diameter (3/7). Dorsal eye quadrangle broader than long (115/90), narrowed 
in front in about the same ratio, the anterior eyes larger. Clypeus equal in height 
to the diameter of an anterior median eye. Chelicera with three subequal teeth on 
the lower margin. Labium as broad as long. 

Leg formula, 4132. Spines long, all the tibiae and metatarsi with three pairs on 
the ventral surface. First two tibiae without dorsal spines, the last two with a basal 
and a submedian spine. 



Femur 

Patella 

Tibia 

Metatarsus Tarsus 

Total 

I 

2.15 

1.00 

1.80 

1.60 

1.13 

7.68 mm. 

II 

1.90 

0.94 

1.60 

1.58 

1.05 

7.07 mm. 

III 

1.98 

0.87 

1.48 

1.90 

1.10 

7.33 mm. 

IV 

2.60 

1.05 

2.35 

2.95 

1.35 

10.30 mm. 
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Type Locality. —Female holotype from Kaieteur, British Guiana, 
August 8, 1911 (F. E. Lutz). 

This spider closely resembles Schizocosa tristani (Banks) and the 
epigynum is suggestive of that species. It is, however, considerably 
smaller and less strongly marked with black, the sternum completely 
lacking a conspicuous central maculation as in tristani. 

Schizocosa tristani (Banks) 

Lycosa tristani Banks, 1909, Proc. Acad. Nat. Sci. Philadelphia, p. 218, PI. v, 
fig. 4, PI. vi, fig. 42. 

Pardosa albopilosa Petrunkevitch, 1925, Trans. Connecticut Acad. Arts and 
Sci., XXVII, p. 174, fig. 93 

Schizogyna tristani Banks, 1929, Bull. Museum Comparative Zoology, LXIX, p. 
83 

Records. —Turrialba, Costa Rica (Tristan) (Banks, 1909), type 
locality of Lycosa tristani Banks. Panama City, Panama (Petrunke- 
vitch, 1925), type locality of Pardosa albopilosa Petrunkevitch. Barro 
Colorado Island, Canal Zone (Banks, 1929). Idem, numerous males 
and females taken near the lake shore with the aid of a head lamp in 
February and March, 1936 (Gertsch). Macato, Venezuela, one male. 
Paramaribo, Dutch Guiana, one male. British Guiana, male and 
female (Leo E. Miller). Potaro Lodge. British Guiana, August 18, 
1911, male and female (F. E. Lutz). 
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DESCRIPTION OF A NEW SPECIES OF S YMPH YL URINVS 
(INSECTA, DIOILLURA) FROM CENTRAL AMERICA 

By Filippo Silvestri 

In a collection of terrestrial small Arthropoda (called by me “ micro- 
gettion”) made in 1930 by Dr. Frank E. Lutz at Barro Colorado (Pan¬ 
ama), I have found a specimen of Symphylmnus which is very peculiar 
especially in the structure of the apical setae of the subcoxal appendices 
of the first urostemum and which is being described here as a new species. 
I note that Symphylurinus has a number of representatives in South 
America and a few in Africa and Asia. 

Symphyhirinus lutzi, new species 
Figures 1 to 3 

Corpus cremeum, caput supra sot is brevibus integris parce numerosis et non- 
nullis minus brevibus, postantcnnalibus duabus /x 7S longis subintegris, setis et sen- 
sillis consuotis vide figure 2, A , palpo labiali fere 3 /< longiore quam latiore. 

Thorax.—Pronotum macrochaetis 4 + 4 sat longis (lateralibus \l 100 longis), 
barbulis 2-3 instructis, supeificie cetera setis paucioribus brevibus et brevioiibus; 
mesonotum macrochaetis 2 + 2 subanticis, macrochaetis 2 + 2 transverse submedi- 
anis, macrochacta laterali subpostica et macrochaetis 3 + 3 posticis barbulis 1-2 auctis, 
postiea laterali n 130 longa, cetera superficie setis paucioribus brevioribus et brevi¬ 
bus; metanotum macrochaetis 1 + 1 et 3 + 3 posticis, cetcro mesonoto simile. 

Sterna praesteniis, acotabuli margine antico et furcostemo setis duabus anticis, 
duabus inter pedes ct duabus posticis parum longis et barbulatis, setis ceteris breviori¬ 
bus et brevibus et integris. 

Pedes sat sotosi, primi pans tibiae apicis strigile setis spatuliformitus 4, paris 
tortii troeanthcro macrochaetis inferis brevibus barbulatis duabus, femore maero- 
chaetis superis 4 parum longis et inferis submediana et duabus apicalibus, tibia 
maurochaeta ventrali brevi pracmcdiana, calcaribus apicalibus simplicibus, tarso 
setis brevioribus magis numerosis et setis duabus superis distalibus quam ccterae 
aliquantum longioribus, praotarsi unguibus modice arcuatis, ungue postieo quam anti- 
cus fere Vs longiore. 

Abdomen.—Tergitum l um macrochaetis 1 + 1 subanticis submedianis et 1 + 1 
pobt-ids submedianis, 2 um 1+1 subanticis et 2 + 2 posticis, 3 um 1 + 1 subanticis 
et 3 + 3 posticis, tergitum 4 um ad T 1 * 0, macrochaetis anticis 3 + 3, laterali utrimque 
simniln ct posticifi 4 + 4, omnibus barbulis 3-5 et lateralibus posticis jt u 120 longis, 
ceteiiN quam dictae parum brevioribus, tergitum 8 um macrochaetis posticis 4 + 4, 
9 U “ 3 + 3,10 uxn macrochaeta subpostica mecliana sat longa quam setae submedianae 
maiginales fere */s longiore, setis marginalibus ceteris quam submedianae parum 
brevioribus. 
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Tjrostemum primum macrochaetis 7 + 7, quarum 3+3 subanticae, bat longis et 
barbulis nonnullis auctis, appendicibus subcoxalibus elongatis subcylmdiaceis quam 
stili l /z longioribus et setis duabus posticis longis clavatis instructis, stilis bubcomcis, 
n 65 longis setis integris instructis; urosteraa 2-7 macrochaetis 6+6, quaruni 2+2 
anticae, stilis elongatis: urostemum 8 um macrochaetis posticis 1+1, 9 um macro¬ 
chaetis 2 + 2, 10 um macrochaetis submedianis subposticis et submcdianK-^ub- 
lateralibus posticis longis, robustis subaequalibus. 

Cerci 11-articulati articulo secundo a primo subindistincto, tertio a quarto 
parum magis distincto, ceteris distinctis, setis vide figure 3, G. 



Fig. 1. Smnphylurinus luizi: animalculum pronum (ampliatum). 

Fig. 2. A, Antenna dextera prona; B, caput et thorax supinaj C, pes paris 
tertii; D, eiusdem tibiae apex, tarsus et praetarsus magis ampliati; E } tarsi apex et 
praetarsus multo ampliati. 
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Long, corporis mm. 2, lat. capitis 0. 39, long, antenn. 0. 65, long, pedum paris 
tertii 0.90, ccrcorum 0.58. 

Habitat.—Exemplum dcscriptum ad Barro Colorado (Panama) clar. Dr. Fr ank 
E. Lutz, cui species dicata est, legit. 

Observatio.—Species haec ad S. grassii Silvestri proxima sed macro- 
chaetis dorsualibus aliquantum longioribus, parum magis barbulatis, 
urosterni primi processibus subcoxalibus longioribus et setis dudbus 
posticis longis clavatis instructs et urotergiti decimi macrochaeta medi- 
ana quam submedianae fere 3 /s longiore saltern distinguenda est; cum 
mares adulti noti sint, characteres ceteri inquirendi sunt. 



Fig. 3. A, Abdominis pars postica prona; B, urosterni primi dimidia pars; (7, 
eiusdem urosterni appendicis subcoxalis apex magis ampliatus; D, urosterni quinti 
pars; E, abdominis pars postica &upina; F, laminae supera et infera aper- 
turae genitalis; G, cerci apex. 
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TWO NEW HARVEST MICE FROM HONDURAS 

By George G. Goodwin 

This is the second preliminary report on the mammals recently col¬ 
lected by C. F. Underwood in Honduras and Costa Rica. In the collec¬ 
tions there is a large series of several species of harvest mice, and two 
from Ocotepeque represent hitherto undescribed forms. 

My thanks are due to the U. S. Biological Survey for the loan of com¬ 
parative material and to Mr. A. H. Howell for comparing these speci¬ 
mens with the large series in Washington and commenting upon their 
relationships. 

Reithrodontomys mexicanus ocotepequensis, new subspecies 
Ocotepeque Harvest Mouse 

Type. —No. 124860, Amer. Mus. Nat. Hist.; male adult; Monte Verde, Depart¬ 
ment of Ocotepeque, Honduras, 30 miles northeast of the city Ocotepeque; altitude 
4600 feet; July 23,1936; collector, C. F. Underwood. The type is a skin and skull in 
good condition. 

General Characters. —Similar to Reithrodontomys mexicanus ludjrons , but 
color of pelage slightly darker, tail shorter and skull distinctly smaller. 

Description. —Upper parts, from crown to rump, dark sayal brown varied 
with fuscous; forehead to sides of face dark cinnamon-buff; eye-ring black; sides 
of body near clay color, very little paler than back; ears fuscous; feet dull white, 
hind feet with median stripe of hair-brown reaching to base of toes; under parts 
soiled whitish, broadly plumbeous basally; tail fuscous, unicolor. 

Skull.— -Small and slender with rostrum rather narrow for the mexicanus group; 
nasals slender, ending posteriorly on a line with ends of premaxillae; braincase small 
and rounded; palatal foramen short, ending in front of plane of first molars: similar 
to R. m. ludjrons , but distinctly smaller, with smaller teeth, less inflated braincase 
and relatively narrower rostrum. 

Measurements op Type Specimen. —Skin, measured in the field, head and 
body, 80 millimeters, (female topotype 80); tail vertebrae, 101 (106); hind foot, 15, 
in dried skin, 19.6 (18.5); ear, in dried skin, 13 (14). Skull, greatest length, 23.8 
(22.8); width of braincase, 10.9 (10.8); length of nasals, 8.4 (8); interorbital con¬ 
striction, 3.5 (3.5); width of outer wall of antorbital foramen, 1.4 (1.5); alveola* 
length of upper molar series, 3.15 (3.1). 

The twelve specimens on which this race is based agree closely in 
color and cranial characters. The type, which is an adult male with 
worn molars, represents near the maximum rather than the medium 
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size of R. m. ocotcpcqucnsis. The skulls in the topotypos, while more 
or less adult, are slightly smaller with somewhat more globular brain- 
eases than in the type. R. m. ocotcpequensis is quite unlike' R. m. mm- 
canus , which is much larger, and needs comparison only with R. m. 
hicifrons. From the latter it differs in darker color, shorter tail, smaller 
and more slender skull. 

Reithrodontomys dorsalis underwoodi, new subspecies 
Underwood Harvest Mouse 

Type. —No. 124869, Amer. Mus. Nat. Hist.; adult (sex not noted); Monte 
Verde, Department of Ocotepeque, Honduras; altitude 4500 feet; July 24, 1936; 
collector, C. F. Underwood. The type is a skin and skull in good condition. 

General Characters. —A small, dark-colored harvest mouse, with relatively 
short tail, small ears and huffy under parts; similar to typical R. dorsalis, but differs 
in having nearly unicolor tail, richer color and slightly smaller skull. 

Description. —Upper parts, from crown to rump, ochraoeous-tawny mixed 
with black, with a broad, dark, dorsal area; sides of body and head ochraceous- 
tawny lightly varied with fuscous, clearer on cheeks and along lateral line next to 
belly; under parts washed with light buff; an ochraceous-buff area in pectoral 
region; ears fuscous-black; hind feet soiled whitish; forefeet white with a dusky 
stripe reaching half way to toes; tail fuscous, nearly unicolor, only slightly paler 
below. 

Skull. —Small and rounded; palatine foramen extending posteriorly to just 
beyond the plane of first molars, similar to R. dorsalis , but slightly smaller. 

Measurements. —Head and body, 73 millimeters; tail vertebrae, 90; hind foot, 
19; ear, 17. Skull, greatest length, 23; breadth of braincase, 10.5; length of nasals, 
9.4; width of outer wall of antorbital foramen, 1.9; interorbital constriction, 3.2; 
alveolar length of upper molar series, 3.1. 

This race is based on four specimens, which agree closely in color 
and size. In the type the tail is practically unicolor, while in the other 
three specimens it is slightly paler below, but the line of demarcation is 
indisti n ct. The skull of one specimen, however, is much smaller than 
any of the other three. R. d. underwoodi , compared with typical R. 
dorsalis, is somewhat similar in size and color, but differs in richer color. 
The upper parts and sides of body in R. d. underwoodi are ochraccous- 
tawny. In R. dorsalis these parts are ochraceous-buff. The tail in 
R. d. underwoodi is nearly unicolor. In R. dorsalis the under side of 
the tail is white, with the line of demarcation sharply defined. 
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RESULTS OF THE ARCHBOLD EXPEDITIONS. No. 15 1 

A NEW FISH OF THE GENUS BOSTRYCHUS FROM NEW GUINEA 
By J. T. Nichols 

hi a small collection of fresh-water fishes brought to The American 
Museum of Natural History by the 1936 New Guinea Expedition led 
by Mr. Richard Archbold, there is a goby of the genus Bostrychus with a 
distinctive color pattern, which is apparently more like Bostrychus 
sinensis Lac6p6de than B. zonatus Weber described from there in 1907. 
I believe it represents an undescribcd species, which I will call Bostrychus 
strigogenys from the conspicuous dark stripes on the white lower part of 
the face behind the eye. 

Bostrychus strigogenys, new species 

Description of Type. —No. 13652, American Museum of Natural History, 
from the Upper Fly River, Papua, W. D., 5 miles below Palmer Junction, collected 
in the latter part of May, 1936, by R. Archbold, A. L. Rand and G. H. H. Tate. 

Length to base of caudal, 135 mm. Depth in this length, 6.5; head, 3.7. Eye 
in head, 7; snout, 3.8; interorbital, 2.8; maxillary, 2.2; width of head, 1.4; pectoral 
2; ventral, 2.1; longest ray of first dorsal, 5; of second dorsal, 3; of anal, 3; caudal, 
1.5; distance between dorsals, 4. 

Dorsal rays, VI—12; anal, 11. Scales, about 120. 

Head broad, depressed in front, the body cylindrical in front, compressed behind. 
Jaws equal, the mouth only slightly oblique, the maxillary to beyond the posterior 
margin of eye; anterior nostril in a tube, remote from the posterior and adjacent to 
the upper jaw; eye well forward, slightly superolateral; interorbital space broad, 
slightly concave; gill membranes meeting under the middle of, and joined within 
to the isthmus under the posterior end of the preopercle; teeth in broad bands on 
jaws, in a broad triangle with comers produced somewhat backward, on vomer. 
Pectorals and caudal rounded; first dorsal low, well separated from the second, its 
rays weak. Scales smooth and irregular, becoming small and imbedded on breast and 
head. 

Dark above and on upper two thirds of side; contrastingly white below from 
breast to peduncle and on lower part of cheek and opercles; dark meeting white on the 
sides in a very irregular line, with an upward streak of white on one side of the pe¬ 
duncle, a spot on the other; three dark stripes slant downward and backward across 
the face, the middle one from below the eye, the lowest from the maxillary, the upper 
two boldly contrasted against the white background; lower jaw across branchio- 

i This is the second ichthyological paper based on material collected by Archbold Expeditions 
to New Guinea. American Museum Novitates No. 755, Nichols and Raven, November 17,1934, 
antedates establishment of the series numbers in 1935. 
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3tegals giay Fms all daik, the ventials boideied with pale, and the veitical fins 
with shght pale edges, a black aiea on the uppei caudal base bordeied in front by a 
3emicncle of pale to foim an impel feet ocellus, and a pale maik on the lowei caudal 
base below this; 2 01 3 faint veitical lows of pale spots acioss caudal. 



Fig 1 .—Bostryckus stngogenys, type 


There are 5 paratypes measuring from 45 mm to 162 mm. m stand¬ 
ard length. All of them show dark and wlnte stuping across the lower 
face somewhat in this pattern though in no two alike In the smallest 
the white stripes are narrow; m the largest they are of about equal 
width with the dark, the uppermost daik stripe and a white stripe 
above it extending obliquely onto the base of the pectoral; a third speci¬ 
men has merely a few white marks imperfectly delimiting the dark stripe 
areas, and this is also least white below; and in another specimen the 
central dark stripe only is present in a large white field, and imperfect 
on one side of the fish. All have an imperfect caudal ocellus variously 
indicated. 

In these paratypes the dorsal rays \ ary from VI—12 to VI—14, anal 
from 10 to 11; scales from about 120 to 130; depth of body in length 
from 5.8 to 7; head from 3.4 to 3.8; mterorbital in head from 2.8 to 
2.9. The eye measurement in head, alone shows a progressive change 
with the size of fish, 5 at 45 mm , 6.3 at 98 mm , 7 at 113 mm., 7.5 at 144 
mm., and 8 at 162 mm. 
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TWO NEW TACHINIDAE (DIPTERA) 

PARASITIC ON POLYBIA SPECIES (HYMENOPTERA) 

By C. H. Curran 

Through the courtesy of Mr. 0. W. Richards of the Imperial College 
of Science and Technology, London, I have received for study two 
species of flies that are undoubtedly true parasites of two species of 
Polybia. Dipterous parasites of wasps are not known to be numerous 
and these are, I think, the first records from America. The flies of the 
family Metopiidae are not, so far as known, parasitic on the larvae of 
wasps and bees, but feed upon the food stored by the hymenopterous 
insects for the purpose of nourishing their young. In this latter case 
it is probable that the majority of the larvae of the bees and wasps die 
from hunger because those insects lay eggs, while the flies deposit living 
maggots and their offspring are well grown before the eggs of the hymen- 
optera hatch. 

We are indebted to Mr. Richards for the privilege of retaining the 
typc<. Paratypes of both species have been returned to him and will 
be deposited in the British Museum of Natural History. 

Telothyriosoma polybia, new species 

Agrees with Townsend's description of T. tersa with the following exceptions: 
the antennae are blackish with the basal segments more or less reddish, there is a 
single pair of bristles below the base of the antennae, the abdominal pollen is whitish 
and the wing veins are broadly bordered with brown. Length, 8 to 10 mm. 

Male. —Front about one-fourth as wide as one eye, slightly widening an¬ 
teriorly, the frontal vitta brown, almost linear above, the parafrontals brassy yellow; 
front ul& all more or less rcclinate, the second and third pair from the vertex long and 
strong; a few hairs on the parafrontals; ocellars absent. Occiput yellowish pol- 
linos-e on the upper half, white below, the pile pale yellowish; a single row of black 
occipital cilia. Cheeks about one-eighth the eye-height, with short, sparse black 
hair on the lower half. Face and cheeks white pollinose, the parafaeials very narrow; 
three to five short bristles on the ridges above the vibrissae. Palpi reddish, slightly 
enlarged apically. Antennae blackish with the basal two segments more or less 
reddish; arista short pubescent. Eye with short, rather sparse hair. 

Thorax black in ground color, thickly pollinose, the dorsum brassy yellow, 
the pleura mostly cinereous; mesonotum with four narrow black vittae; hair all 
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black. AcrosticaJs 3-2; dorsocentrals 3-2; posterior sublateral present; three pairs 
of marginal scutellars, the median pah weak; two stemoplcurals; propleura bare, 
infrasquamal setulae absent; prostemum with pair of bids ties and one or two pairs 
of hairs. 

Legs blackish, the apices of the femora and the tibiae brownish red. Anterior 
tibiae with a single posterior bristle; middle tibiae with one antero-dorsal bristle; 
posterior tibiae with two posterodorsal and three anterodorsal bristles; claws and 
pulvilli long. 

Wings cinereous hyaline, the veins broadly bordered with brown except un the 
basal fifth of the wing. Third vein with two or three bristles above and below at 
the base, apical cell narrowiy open a little before the wing-tip. 

Abdomen a little more than twice as long as wide, reddish yellow", a narrow 
median vitta, the apical half of the third and the whole of the fourth segment black. 
Second and third segments with narrow basal bands of thin white pollen, the fourth 
segment white pollinose with a dorsal triangle extending from the apex to the babe; 
under side of third segment wiiite pollinose. On the venter there is a narrow* black 
line extending along the middle from near the base to the middle of the third segment; 
stemite8 concealed except at the base and apex of the abdomen. Genitalia blackish, 
mostly concealed. First and second segments with median marginals, the third and 
fourth with row. No discals. 

Female. —Front almost half as wide as one eye, the frontal vitta somewhat 
wider and of more uniform width; four pairs of frontals and two pairs of proclinatc 
orbitals; parafrontals white pollinose on the outer half; outer verticals half as long 
as verticals but weak. Claws and pulvilli shorter. Abdomen black except on the 
sides of the venter basally; pollen cinereous and much more extensive, leaving black 
apical bands on the apices of the second and third tergites and the sides of the first 
segment beneath, shining. In this sex the abdomen is shorter and less pointed and 
there are two posterior bristles on the anterior tibiae. 

Types. —Holotype, male, allotype, female, and paratypes, three males and four 
females, Trinidad, Marine Club, Decem)>er, 1934 (D. Vesey Fitzgerald) reared from 
larvae in nest of Polybia rejecta Fabricius. Pupation took place in the cells of the 
wasp nest. Emergence of the adults occurred between December 7 and 10. 

POLYBIOPHILA, NEW GENUS 

Differs from Tachinophyto Townsend by the absence of orbitals in the male, the 
absence of bristles on the lower fourth of the facial ridges and more elongate abdomen. 
Differs from Lixophaga Townsend by having only two pairs of presutural dorHO- 
centrals. 

Front of male three-fifths as wide as one eye; frontal vitta slightly narrower 
than parafrontal; nine pairs of frontals, the upper three rcclinate; ocollare short 
and fine; outer verticals absent; cheeks one-sixth eye-height; face moderately 
retreating, the oral margin slightly produced; vibrissae level with oral mar gin, the 
ridges with two or three bristly hairs immediately above the vibrissae; middle of 
face moderately depressed and weakly carinate. Proboscis short; palpi clavate. 
Antennae arising slightly below the middle of the eyes; reaching the lowest sixth 
of the face; third segment slightly more than three times as long as the second, 
moderately narrow; arista thickened on the basal fourth and microscopically pubes¬ 
cent. 
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Acrosticals 3-3; dorsocentrals, 2-3; three intra-alars; posterior sublateral 
short and fine; pre-alar one-third as long as the following bristle; three paira of mar¬ 
ginal Hcutcllars and usually a pair of apical bail’s; one pair of discal scutellars; two 
sternoplcurals; proplcura bare; infrasquamal setuJae absent; proBtemum with a 
pair of bristly hairs. 

Anterior tibiae with a single posterior bristle, the middle one with one antoro- 
dorsal; posterior tibiae with a strong antero-dorsal and posterodorsal beyond the 
middle and three weak bristles on the basal half of these surfaces; claws and pulvilli 
elongate. 

Wings cinereous hyaline; apical cell narrowly open a little before the wing-tip; 
third vein with two or three bristles basally. Squamae large. 

Abdomen more than twice as long as wide, tapering on the posterior half; geni¬ 
tal opening sub-triangular; first stemite with erect hair. First and second segment s 
with median marginals, the third and fourth with row; second and third segments 
each with pair of discals, the fourth with one or two pairs on the apical third and 
several w'eak ones. 

Genotype. — P. fitzgeraldi , new species. 

The genotype is parasitic on Polybia species. 

Polybiophila fitzgeraldi, new species 

Black with brassy yellowish pollen. Length, 5.5 to 6 mm. 

Male. —Head with brassy yellow pollen, the lower half of the occiput wiiitish. 
Parafrontals with scattered short black hairs; occipital pile pale yellow; cheeks 
with black hair over most of their area. Palpi reddish. Antennae black or brown. 

Pollen on lower part of pleura cinereous; four mesonotal vittae, the outer pair 
broad and only obscurely interrupted at the sutuie, the inner pair narrow in front 
of the suture, greatly broadened behind, but not fused; scutellum brownish on al¬ 
most the basal half. 

Legs black, the trochanters more or less reddish; pulvilli grayish. 

'Wings cinereous hyaline. Squamae brownish yellow; halteres yellow. 

Abdomen with the under surface more than half reddish, the pale color exten¬ 
ding somewhat onto the dorsum of the first segment and forming large basal triangles 
on the second and third; second segment pale pollinose on the basal half in the mid¬ 
dle, the pollen expanding to beyond the middle toward the sides. Pale pollinose 
fascia on the third segment occupying the basal two-fifths and of almost uniform 
width, that on the fourth occupying the basal half in the middle and strongly ex¬ 
panding to the apical fourth laterally. The pollen is obscure on the venter except 
on the fourth segment. 

Fe male . —Front about as wide as in male but with two orbitals on each side. 
Pollen on second and third abdominal segments not narrowed in the middle but more 
or less expanded at this point. Claws and pulvilli short. 

Types. —Holotype, male, allotype, female, and two male paratypes, Mt. St. 
Benedict, Trinidad, April 5, 1933 (D. Vesey Fitzgerald). 

The note accompanying the flies is as follows: “A number of fly 
larvae (very active) tumbled out of a nest of the wasp Polybia occiden - 
talis (Olivier) [det. Bequaert] and wriggled about in a great hurry; ap- 
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parently they were ready to pupate. One was observed to emerge from 
a silken covered cell, in which was found the flabby remains of a wasp 
grub. The larvae readily burrowed into sand. April 6, 1933, several 
puparia found. April 19, 1933, adults emerging/ 7 
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THREE NEW SPECIES OP TYTTHONYX FROM CUBA 


By Andrew J. Mxjtchler 


The first records of the genus Tytthonyx from the West Indies were 
published by Mr. C. W. Leng and the present author (1922, Bull. Amer. 
Mus. Nat. Hist., XLVI, pp. 489-490). They included two species from 
Puerto Rico and one from Cuba. Later (1923, Amer. Mus. Novitates, 
No. 63, pp. 8-9), the present author described a species from Antigua. 
A fifth species was described (Pan Pacific Entomologist, 1934, pp. 30-32) 
by Howard E. Hinton. 

The three forms herein described were collected by Dr. P. J. Darling¬ 
ton of the Museum of Comparative Zoology and sent to the American 
Museum for determination. They are unlike any of the previously de¬ 
scribed species, being mostly red or yellowish red in color with the black 
underwings protruding from beneath the short elytra. 

The red color is similar to that of some of the species of Thonolmus . 
Two of the species have the elytra unicolorous red but the other has the 
basal parts red and the tips black. In all three of these species the 
protruding underwings are black. This combination of colors, at a 
casual glance, makes these forms appear as though related to the genus 
Thonalmus . 

The color of these species will suffice to separate them from the other 
described West Indian forms. The males of the three forms herein 
described may be readily separated by the shape of the emargination 
of the apical ventral segments of the abdomen. In only one of these 
the oedagus is visible in the emargination. 

The drawings illustrating these forms were made by Mr. Pierre Noel, 
who has allowed to some extent for distortions which are likely to occur 
in the bodies of insects which are as soft as the Cantharidae. A good 
light and a somewhat high magnification are necessary to bring out some 
of the characters mentioned in the following descriptions. The bin¬ 
ocular microscope magnifications used in making the following de¬ 
scriptions were 12.5 X oculars and a 6.8 X objective. 
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Tytthonyx rutilis, new species 
Figures 1 and 2 

Elongate. Yellowish red. Antennae (excepting basal joint), underwings, 
palpi, apex of femur, tibiae and tarsi, black. Apical abdominal segments of female 
black, of male dusky. Head finely punctulate and sparsely covered with short pale 
pubescence; antennae compressed somewhat strongly serrate from third joint; first 
joint somewhat club-shaped, color above dark brown to black, beneath yellowish 
red, about one-third longer tha n second, second and third nearly equal in length; 
eleventh elongate, somewhat pointed, surface somewhat granulate and with short 
hairs. Pronotum with margins raised, front angles broadly rounded, hind angles less 
broadly rounded; disk with median impressed longitudinal line, surface finely punc¬ 
tate and sparsely covered with very short, pale pubescence. Elytra about two and 
one-half times longer than the thorax, slightly narrowing from about apical third, 
apical angles broadly rounded in female, less so in male, surface coarsely punctate 
and costate, a short costa beginning just below apex of the scutellum and extending 
to about middle of elytra, another more prominent oblique costa beginning at the 
humerus and extending to near apex of elytra; there is another costa beginning at 
the side behind the humeri and extending back obliquely to near the apex. There 
are also other short oblique raised lines on the disk which can be seen under high 
power. The disk is sparsely covered with very short pale pubescence which becomes 
more dense along the margins. Length, 6-8 mm. 

Male. —The under surface is similar in color to the upper with the exception 
that the last two abdominal segments are slightly darker. These two segments 
(Fig. 2) are emarginate, the emargination on the penultimate is ovate in form; the 
last segment is opened at the base but closed at the apex. (If these segments were 
brought together, it would possibly appear as a single opening.) The sides of the 
last abdominal segment are impressed basally. 

Female. —The two apical segments of the abdomen are black and finely punc¬ 
tured; the seventh segment is short, rounded at the sides and with a circular emargi¬ 
nation at the apex; the dorsal part is also emarginate and the next to last dorsal 
segment is impressed at the middle, raised at the sides and with two small hairy 
protuberances at the apical angles. 

Length, 6-8 mm. 

Holotype male and allotype female in the collection of the Museum of Com¬ 
parative Zoology. These were collected by Dr. P. J. Darlington at Solcdad (Cicn- 
fuegos), Cuba. 

This species although similar to rubidus is paler red in color. The 
elytra are less broadly rounded at the apex, and the emargination of the 
apical abdominal segments are totally different. 


Tytthonyx darlingtoni, new species 
Figures 4 and 5 

Male. Elongate, clothed with fine sparse pubescence. Head red, micro¬ 
scopically reticulate punctulate, sparsely covered with very short pale pubescence; 
antennae excepting apical joint black, strongly serrate from third to tenth joint, 
basal joint slightly club-shaped, nearly twice as long as the second, eleventh joint 



Fig. 1 . Tytthonyz rulilis, new species. 

Fig. 2. Tytthonyx rutilis, apical ventral segments of male. 

Fig. 8. Tytthonyx rvbidus, new species, apical ventral segments of male. 
Fig. 4. Tytthonyx darlingtoni , new species. 

Fig. 5. Tytthonyx darlingwni , apical ventral segments of male. 
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elongate ovate, pale yellowish brown in color; palpi black. Pronotum red, about 
two-fifths wider than long, surface smooth, pubescence pale, very short and sparse, 
margins somewhat raised; disk with a median longitudinal impression and with a 
somewhat shallow broader impression on each side, front and hind angles rounded. 
Elytra slightly more than half the length of the body, parallel to about the apical 
third, then gradually narrowing to apex, sutural and lateral angles broadly rounded; 
red at base, apex black, covered with short, sparse, red pubescence, surface con¬ 
fusedly punctate giving it a roughened appearance, each with a more or less distinct 
oblique costa reaching from near the humerus to within a short distance from the 
apex. Underwings black. Body beneath red with middle of penultimate and last 
segment black; sixth segment emarginate at apex; seventh segment with an emargi- 
nation on both ventral and dorsal parts which makes this segment appear divided 
(Fig. 5); margins of apex and those of emargination with bristle-like black hairs. 
Femora, tibiae and tarsi black. Length, 5.5-7 mm. 

Type and two paratypes collected by Dr. P. J. Darlington at Buenos Aires, 
Trinidad Mts., Cuba, May 8-14,1936, at an elevation of 2500 to 3500 feet. 

Type and one paratype in collection of the Museum of Comparative Zoology. 
One paratype in the collection of The American Museum of Natural History. 

The antennae of this species are more strongly serrate and the emar¬ 
gination of the apical ventral segments differs from the other two species 
herein described. The elytra are similar in shape to the next rutilis 
but only about two-thirds of the elytra are red, the apex being black. 


Tytthonyx rubidus, new species 
Figure 3 

Elongate. Head, thorax, elytra and basal abdominal segments red; palpi, an¬ 
tennae, underwings, legs and two apical segments of abdomen, black. Head longer 
than wide, very finely (not closely) punctate, and with very short pale pubescence. 
Pronotum about one-third wider than long, margins raised; disk very slightly convex, 
with an indication of a longitudinal median impression basally and apically; at 
basal half of the disk there is a vague impression, the base of which is narrow but ex¬ 
pands toward the apex; the disk is extremely finely punctate and sparsely covered 
with very short, fine pubescence; front somewhat narrowly rounded; hind angles 
obtuse. ScuteUum of the same color as the pronotum. Elytra about two-thirds 
longer than the thorax, darker red in color than head and thorax; pubescence pale, 
short and more or less sparse; punctures coarse and irregular, quite sparse at base 
but becoming more closely placed and more irregular apically; viewed from the side 
there are on each elytron four apparent costae which extend neither to the base nor 
apex, the outward costa appearing the most prominent; from the humerus is a more 
or less wavy costa-like ridge which beyond the apical half is coarsely punctured and 
separated so as to form a shorter costa. Body beneath excepting sides and apex of 
abdominal segments with short, sparse pubescence; these latter have longer and 
coarser hairs. Length, 5-5.5 mm. 

Male. Last ventral segment (Fig. 3) with a broad arcuate emargination. The 
sides and apex of the segment are strongly punctate with stiff hairs arising from the 
punctures. Part of the oedagus protrudes through the middle of the emargination. 
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It is nearly parallel-sided but broadens slightly apically and the lower surface is 
sparsely punctured apically, with stiff hairs arising from the punctures. 

Female. —Sixth abdominal segment broad at base, apex broadly but very slightly 
emarginate; at the sides and apex there are a few short somewhat coarse hairs; 
slightly protuding beyond this segment is a narrower segment which in our specimens 
is apparently widely open at the apex. It is margined with stiff dark hairs and 
the opening is lined with paler hairs. 

Holotype male, allotype female, and three male and one female paratypes in collec¬ 
tion of the Museum of Comparative Zoology. One male and one female paratype in 
collection of The American Museum of Natural History. All of the above were 
collected by Dr. P. J. Darlington, at Buenos Aires, Trinidad Mts., Cuba, May 8-14, 
1936. Altitude 2500 to 3500 feet. 

The elytra of this species are similar to darlingtoni in form but they 
are not black at the apex; the surface sculpture also differs. The 
emargination of the apical ventral segments differs from both of the 
preceding species. 
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TWO REVERSED PARTIALLY AMBICOLORATE HALIBUTS: 
HIPPOGLOSSUS HIPP0GL08SVS 

By E. W. Gudger and Frank E. Firth 

INTRODUCTION 


In 1935, we published an article on an almost totally ambicolorate 
halibut with a partially rotated eye and a hooked dorsal fin. This 
fish (the most abnormal halibut ever described up to that time) was 
normal in only one thing—it was right-handed or right-pointing or 
dextral. The two halibuts now under consideration show much less 
coloration on the under side than does the 1935 specimen, and have no 
head anomalies. However, they are not merely partially ambicolorate 
but have the added anomaly of being reversed or left-handed. Firth 
obtained these from fishing vessels discharging at the Boston Fish 
Pier. The history of each will be given later. 


THE NORMAL FISH 

In order that the marked abnormalities of our fish may be more 
readily perceived and understood, we insert here a figure showing the 
right or upper side of a normal halibut. In this figure, attention is 
called to three particular structures in the make-up of this, the largest 
member of the flatfish group: (1) Along the dorsal and ventral edges of 
the dextral or upper side are certain small whitish blotches. What¬ 
ever the cause, these are not abnormalities, since they are generally 
present and are more readily seen on the larger halibuts. (2) Note the 
large jaws filled with large strong recurved teeth. These indicate that 
our fish is an active predator. (3) Particular attention is called to the 
very high position of the upper, the rotated or left eye. While clear 
of the dorsal crest, it is very close to this. Furthermore, the anterior 
termination of the dorsal fin reaches to and often beyond the middle 
point of this migrated eye. See Fig. 1. The whole lower surface of 
this normal fish is of course dead white in color. 

It should be stated here that at Boston and Gloucester two grades of 
halibut are distinguished: First, those fish having pure white under sides, 
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which bring the highest price; and second, those having the under side 
of a more or less uniform grayish cast. These bring a lower price. 
These are called ‘‘gray halibut” and are generally the larger fishes. 
However, the grays are halibut and are recognized by the fishermen 
as different from the others only in this matter of the faint lower- 
side coloration. This grayish color, has, moreover, nothing to do 
with ambicoloration. 



Fig. 1. Upper suiface of a noimal halibut, Hippoglossus hippoglossus Note 
that the rotated eye is placed high on the side of the head, near the doisal crest but 
free of it, and that the dorsal fin ends m line with the middle of the rotated eye. 

The spots on the dorsal and ventral edges of the body are not abnoi malities, as 
the text explains. 

After G Biowne Goode, 1884. 

THE ABNORMAL FISH 

Each of our specimens presents a double anomaly—each is reversed, 
i.e. is sinistral or left-pointing; and at the same time iR partially ambi- 
colorate, i.e. has the normally-white lower side more or less colored. 

THE REVERSED HALIBUTS 

A halibut is an abnormal fish in that, instead of swimming with its 
dorso-ventral axis standing vertically, it lies and swims on one side 
with this axis in a horizontal plane. Moreover each genus of flatfishes 
has a definite side on which normally to lie. Thus the halibut lies 
on its left side, which is blind and white, while its right or upper 
side is colored and eyed (Fig. 1). It is then dextral or right-pointing. 
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To become reversed, it must be turned from right to left on its tail as an 
axis so that the left side is now above, eyed and colored, while the former 
eyed and colored right side now becomes the lower, blind or white side. 
This is what has happened to both our fish. Both have become sinis¬ 
tra!, left-pointing. 

Since no reversed halibut has ever been figured and described, we 
call attention in Pig. 2 to the smaller of our left-handed fish. It is 
uniformly dark-colored throughout save for certain white areas in the 
tail-fin and certain white irregular-shaped blotches just under the bases 



Kg. 2. A reversed halibut (Rippoglossm hippogloasus), the first ever figured. 
This fish is normally right-pointing. At bases of dorsal and anal fins are white 
blotches which have come over with the color. Compare this fish with the normal 
one in Fig. 1. 

Photograph by A. M. N. H. 

of dorsal and anal fins. These latter correspond to what are shown in 
Fig. 1 and described in the section on the normal fish. They are normal 
features which have come over on the left side in the reversal of sur¬ 
faces. On the tail are white areas, which (as will be seen later) cor¬ 
respond to what are found on the under side. 

Reversed specimens of Hippoglossus are exceedingly rare. In a 
prolonged search of the literature, Gudger (1935, p. 14) could find 
but 3 brief records—not descriptions. Storer (1839, p. 146) remarks 
that reversed specimens of the great halibut are occasionally met with 
and that in 1838 he had seen in the Boston market, such a fish weighing 
103 lbs., “with the left side colored, [and] bearing the eyes.” In the 
section on the halibut in his book, Goode (1884, p. 197) states that left- 
handed specimens are sometimes taken—“about one in five thousand... 
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having tho eyes on the left rather than upon the right side of the head.” 
And Parker (1903, p. 232) found but one sinistral individual among all 
the halibuts handled in Boston in the winter of 1900-1901 by the largest 
halibut establishment there. “It was certainly a single individual in 
many thousands.” 

Of the closely related form, Reinhardtius hippoglossoides , Norman 
in his great book on the '‘Flatfishes” (1934, p. 290) records that he saw 
a reversed specimen in the “Dana” collection from off northern Iceland. 
Lastly, Jordan and Evermann say that in Hippoglossoides classodon oc¬ 
casional sinistral specimens are found; but Norman found none in the 
U. S. National Museum material examined by him. 

All this is to say that reversal in halibuts is an almost unknown 
phenomenon. Hence our specimens from this point of view only are 
exceedingly interesting. Since no figure of a reversed halibut has ever 
been published, we reproduce here from a photograph the upper surface 
of our smaller fish as Fig. 2. But the anomalies of our specimens do not 
stop with simple reversal—as we shall now show. 

AMBICOLORATE REVERSED HALIBUTS 

In ordinary reversed flatfishes, the reversed sides have reversed colors 
—the normally blind and colorless lower side, becomes the upper, colored, 
and eyed side; and the normally eyed, colored, upper side, becomes the 
lower white blind side. Our specimens are blind below but are partially 
ambieolorate, i.e., partially colored like the upper side. This we will 
now show for each fish separately. 

The Smaller Fish.—This interesting specimen was taken on June 24, 
1935, by the boat “Gertrude De Costa,” Capt. Albert Hines master, 
fishing in 75 fathoms in one locality from 5 to 15 mi. N. W. of Brown's 
Bank, which is about 50 miles S. S. W. of Capo Sable, Nova Scotia. 
It was taken in a line-trawl catch of about 5000 lbs. of halibut of similar 
size, and so far as Firth could learn was the only fish of the kind in 
the lot. When received by Firth at the Boston Fish Pier on June 27, 
it measured over all 17.9 in., was 6 in. wide (body only) and weighed 27 
oz. The great halibut ( Hippoglossus hippoglossus) grows literally to a 
great size. Goode (1884, pp. 193-194) quotes Captain Atwood (every¬ 
where in his day accredited as an exceedingly accurate observer) that in 
1879 he saw specimens which weighed 359 lbs. (302 dressed) and 401 
(322 lbs. dressed). Goode says such fish would have measured between 
7 and 8 ft. long and 4 ft. wide. Hence it is seen that our fish is a mere 
baby, but a most interesting specimen nevertheless. 
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Our fish is reversed, and as such it has been described. Hence 
nothing more need be said save to note the inequality in size of the 
pectoral fins. The fin on the blind side fonder— righ t.) measures 
43 mm. while the one on the eyed (upper—left) side is 60 mm. long, 
or nearly 40% longer. This inequality has been noted in the pectorals 
of other flatfishes. The flatfishes are bottom dwellers and (mostly) 
bottom swimmers. As such, it is pretty clear that in our fish the left 
pectoral would be more used than the right, and hence would be better 
developed. This inequality in size of the pectorals may be demonstrated 



Fig. 3. Lower (light) side of halibut, Hippoglossus hippoglo&sus, seen in Fig 2. 
This leveised side should be white but is partially ambicolorate. 

Photograph by A M N. H. 

by measuring the left pectoral in Fig. 2 and the right one in Fig. 3 
(made on the same scale). The lower side of this specimen is ambicolo¬ 
rate as Fig. 3 shows. Almost the hinder half of the tail-fin is white, 
but all told approximately one-third of the under area is colored almost 
exactly as is the upper side. As Fig. 3 shows, the line separating the 
light and dark areas is a very irregular one. Along the lateral line the 
color extends forward in a peninsula bounded above and below by white 
bays. On either side of these but especially on the ventral edge, the dark 
areas extend forward on body and on the unpaired fins. The anal fin 
shows more dark, and this color extends forward to the anal region and 
connects up with a dark area coming over from above and covering the 
lower forward fourth of the visceral region. Noticeable are the dark 
islands scattered (four above and one below the lateral line) about in 
the white area. Since there are no spots on the upper surface, there is 
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no correlation here as in the case of the four-spotted flounders (. Para - 
lichthys obhngus) described by Gudger and Firth in 1936. The front 
base and nearly the forward half of the pectoral are dark. It is in¬ 
teresting to note the white color of the spread out fin-rays of the caudal. 
This was observed by Firth on the fresh fish and we judge it to bo the 
original white color of the under side and not an artifact due to scraping 
off of the epidermis. 

Specimen No. II.—Our larger fish was taken on May 20, 1935, by 
the schooner “Adventure,” Captain Leo Hines master, while fishing 
for cod and haddock about 60 mi. E. by S. of Sable Island in 75 to 80 



Fig. 4. The ambicolorate lower side of orn larger (30-mch) reversed halibut 
(Hippoglossus hippoglossm). This fish and that shown in Fig. 3 are the only ones of 
their kind ever figured. 

Photograph by A. M. N. H. 


fathoms. Our fish was actually caught by Larry Nolan and Lawrence 
Goodwin, dorymates, who found it on one of their trawl hooks. Not 
being interested in “chicken halibut” (the name given these small fish 
by the trade) they were of half a mind to throw it back, but noticing 
that it was a freak fish they fortunately kept it. When Firth saw it at 
the Boston Fish Pier, he at once seized it in the interest of science. 

When the fish came off the boat, Firth took its measurements as 
follows: length, 30 in.; width (body only), 9 in.; weight, 9.5 lbs. Ho 
was greatly pressed with other work, so he had the fish put in the freezer 
and later sent it frozen to New York by express. Gudger (also crowded 
with work) did not properly defrost the specimen and because of its 
large size put it in a tank of strong salt solution instead of alcohol. As 
a result of these two errors, the epidermis began to slip and the fish 
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showed signs of breaking up. It was at once put in alcohol, and as soon 
as it had hardened somewhat it was photographed. 

The upper side has been badly mauled, but is dark throughout like 
the upper side of a normal fish save that the hinder part of the tail-fin 
is light—very like what is seen in the upper side tail of our smaller speci¬ 
men (Fig. 3). Such is Firth’s description of the fresh fish. There are 
no eye nor dorsal fin anomalies. The upper side of our sm».lW fish 
being entirely normal (Fig. 3), there is no need to figure the mauled and 
defective upper side of the larger specimen. 

Our interest centers in the under side—excellently shown in Fig. 4. 
Here the slipped epidermis (very slight in amount compared with that 
on the upper surface) has been restored in accordance with Firth’s 
description of the fish when fresh and with what Gudger found when he 
unpacked the fish. The retouching was done under Gudger’s eye by a 
skilled artist, accustomed to work on fishes. Fig. 4 shows the fish as it 
was when it came off the boat. The three dark areas on the front head 
region are abrasions in the white skin made in handling the fish on the 
boat. 

The anal fin is dark throughout, the hinder half of the caudal and 
the pectoral fin each is white, that of the pectoral a dead white like the 
region above the shoulder and over the head. The throat region and 
the under and hinder parts of the branchiostegal region are dark. It 
should be noted that the under side of the dorsal fin is dark up to the 
beginning of the white shoulder region and that adjacent to the white 
shoulder and head region it is intermediate in hue between the dark of 
the body generally and the light of the anterior white parts. Since the 
dark area does not encroach on the head region, there are no eye nor 
dorsal fin anomalies. This is in conformity with the general rule, to 
wlucli thus far but two or three exceptions have been found. 

These are the only reversed ambicolorate halibuts on record, hence 
they are unique—there are no others known. However, there are on 
record two other reversed ambicolorate flatfishes. Gudger has recently 
described (1936) a reversed almost wholly ambicolorate summer flounder 
Paralichthys dentatus. This fish (15 inches long) had the whole lower 
body and about half the head as dark as the upper side. Hence, in 
accord with the general rule it had an almost cyclopean eye and a hooked 
dorsal fin. Furthermore, Cunningham (1907) has figured and described 
a reversed small turbot (44 mm., 1.7 in. long) partly ambicolorate on 
the blind side and white on the eyed side. It, however, was hardly 
more than a post-larval young. 




Fig. 5. Ventral surfaces of two halibuts (Hippoglossus hippoglossus). The 
smaller fish has the normal white under surface. The larger or abnormal fish is 
nearly completely dark below, has an incompletely rotated eye and a hooked dorsal 
fin—both of which are absent in the normal fish. 

From a photograph in A. M. N. 3. 
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Statement has been made of the fact that in cases of extreme ambi- 
coloration—when as much as one third of the head and cheek region is 
colored, then one may expect to find an incompletely rotated eye and a 
hooked dorsal fin. Since we have figured such an anomaly in a large 
dextral H. hippoglossus secured by Firth in Boston early in 1935, and 
since the cut is at hand for giving an illustration, we reproduce 
this fish as Fig. 5. This shows the three common anomalies well and 
calls for but one other remark. It should be noted that the large 
ambicolorate fish of Fig. 5 like our two specimens shown in Figs. 3 and 4 
has not only a partially white head, but also has the hinder halves of 
both pectoral and caudal uncolored. 

No explanation is at hand for any or all of these anomalies. This 
must be found in genetics, a subject in which neither of us is versed 
enough to warrant an excursion. Later, the senior author plans to 
bring together in general articles all the records of ambicoloration 
wherever published in the hope that therein some understanding may 
be found of this and the accompanying anomalies. 
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THE NEOTROPICAL SPECIES OF MELANOSTOMA AND 
ALLIES (SYRPHIDAE: DIPTERA) 

By C. H. Curran 

A study of the Neotropical material belonging to Melanostoma 
Schiner and allied genera necessitates a realignment of the species 
formerly placed in this genus. Most of the forms belong in the genus 
Rhysops Williston, only four belonging, with certainty, to Melanostoma. 
As a key to the species of Xanthandrus Verrall will be published else¬ 
where by Dr. C. L. Fluke, I do not include one in this contribution. 

Table of Genera 

1. —Antennae elongate, the second segment longer than wide, the first and third 

also elongate. Rhysops Williston. 

Antennae shorter, the second segment short and wider than long.2. 

2. —Face rather narrow and narrowed below; abdomen broad and flattened. 

Xanthandrus Verrall. 

Face at most with parallel sides or widened below, abdomen narrower. 

Melanostoma Schiner. 


Rhysops Williston 

Williston, 1907, Journal N. Y. Ent. Soc., XV, p. 2. 

Braailiana Ctjrran, 1925, Ann. Mag. Nat. Hist., XVI, p. 252. 

Rhysops was established by Williston for three species he had pre¬ 
viously placed in Melanostoma Schiner, characterized by their elongate 
antennae and the presence of transverse grooves across the middle of the 
face. In 1910 Coquillett selected rugonasus Williston as the genotype. 
Braziliana was proposed in 1925 for Melanostoma longicornis Williston, 
a species having elongate antennae but lacking the transverse facial 
grooves. 

A study of the material now before me shows that the differences 
between these two groups are not of generic value and it becomes neces¬ 
sary to revise my earlier view. I do not doubt that Rhysops can be 
maintained as distinct from Melanostoma Schiner although the dividing 
line is not as well marked as one would like to have it. However, I 
have found no specimens of Melanostoma in which the second antennal 
segment is longer than wide and there seems to be no intergradation in 
this respect. 
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Table op Species 

1. —First antennal segment as long as the second and third segments combined... 6. 

Third segment about as long as the first or as the first two combined.2. 

2. —First and third antennal segments of equal length, the face without transverse 

ridges. catabomba Williston. 

Third segment as long as the basal two combined.3. 

3. —Wings with two short, transverse spots in front on the median half. 

sdtula Williston. 

Wings without such markings.4. 

4. —At least the middle tarsi wholly brownish yellow or reddish.5. 

Tarsi black with the basal segments reddish yellow (Costa Rica). 

melanocera Williston. 

5. —Face with five transverse grooves across the middle (Mexico). 

rugonasus Williston. 

Face without distinct transverse grooves (Brazil). lanei Fluke. 

6. —Face with three or four transverse grooves across the middle above the tubercle; 

wings with two short, narrow transverse brown bands near the middle on the 

anterior half (Mexico). crenulata Williston. 

Face with at most one groove above the tubercle, wings without transverse 
bands but with weak apical cloud in front.7. 

7. —Anterior legs wholly yellowish (Peru). peruviana Shannon. 

Anterior femora black on basal third or more (Brazil, Colombia). 

bngicomis Williston. 


Melanostoma Schiner 

1. —Pollen of the face with numerous small shining black spots (Chile, Argentina, 

Southern Brazil). punctulaium Wulp. 

Pollen without such spots.2. 

2. —Anterior four femora wholly reddish (Brazil). tropicim, now species. 

Anterior four femora broadly black basally or almost all black.3. 

Face perpendicular (Brazil). neoiropicurn, now species. 

Face produced forward below (Chile). fenestratum Macquart. 

The species annuliferum Bigot and bellum Giglio-Tos are unknown to 
me and I am unable to place them. M. anthvcicoidcs Bigot, from Pan¬ 
ama, belongs to the genus Baccha. M. euceratum Bigot, from Mexico, 
belongs to Xanthandrus. 


Melanostoma punctulatum Wulp 
Wulp, 1888, Tijd. v. Ent., XXXI, p. 375. 

This species has been placed as a synonym of stegmm Say. It is a 
very different insect. The wide geographical separation of the two 
species will serve for ready identification. 
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Two specimens from Chile and four from Sao Paulo, Brazil (J. 
Lane). 


Melanostoma fenestratum Macquart 
Syrphwt fenestralus Macquart, 1842, ‘Dipt. Exot.,’ II, pt. 2, p. 103 (f.). 
There seems to be no excuse for the placing of this species as a syno¬ 
nym of Oegnum Say. The facial pollen is not at all punctate and the 
profile is quite different. The species appears to be common in Chile 
and is well represented in our collection. 

Melanostoma tropicum, new species 

Black; abdomen with three pairs of reddish spots; legs reddish, the hind pair 
mostly brown. Length 10 mm. 

Male— Face almost perpendicular, the tubercle low but distinct, narrowly 
separated from the anterior oral margin; sides of the face thickly cinereous yellow 
pollinose, the median fifth shining black and not at all ridged or grooved; pile pale 
yellowish. Frontal triangle brownish yellow pollinose with a shining, roughened 
area above the antennae; pile black. Vertical triangle thinly brownish pollinose 
and blackish pilose. Occiput and cheeks cinereous pollinose, the pile whitish, the 
upper occipital cilia fine and black. Antennae reddish, the third segment brown 
above and apically; arista brown; third antennal segment one-half longer than wide 
as long as the basal two segments combined; antennae reaching to a little below the 
middle of the face. 

Thorax shining aeneous; mesonotum with a pair of very broad, narrowly sepa¬ 
rated pale pollinose vittae in the middle on the anterior half and in some lights 
with thin brownish pollen; pleura mostly thinly grayish brown pollinose. Pile 
tawny, paler on the pleura. 

Legs reddish, the coxae mostly black; posterior legs brown, their femora red¬ 
dish on almost the basal half; pile reddish, black on the brown portions and on the 
apical segments of the tarsi. 

Wings cinereous hyaline with luteous tinge; stigma luteous. Squamae with 
brown border and fringe. Halteres orange. 

Abdomen black with three pairs of reddish spots. First segment shining with 
the sides and anterior border obscurely reddish, second segment opaque black with 
the lateral sixth reddish, the apical seventh less clearly so. Third segment opaque 
black with the pale spots extending from the base to the apical fourth, gently tapering 
posteriorly and broadly separated from the lateral margins by a sub-shining stripe; 
the reddish spots on the fourth segment extend to the apical third and the posterior 
margin is broadly sub-shining; fifth segment very short and wholly shining. Pile 
short and black, long and yellowish on the sides of the first two and basal half of the 
third segment. Venter metallic brownish red with mostly black pile. Genitalia 
mostly brownish red and with thin yellowish brown pollen. The abdomen is long 
and slightly spatulate, being narrowest at the end of the second segment and widest 
at the end of the third. 

Types. —Holotype, male, and paratype, male, C. do Jardao, Sao Paulo, Brazil, 
January 23, 1936 (F. Lane). 
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Melanostoma neotropicum, new species 

Somewhat similar to tropicum Ourran but the abdomen has parallel sides and 
the legs are mostly black. Length, 9 5 mm. 

Male. —Head black, cinereous polknose, a wide facial vitta, an arched spot 
above the antennae and the vertical triangle bare; frontal pollen yellowish brown 
except along the orbits; pile white, black on the front, vertical triangle and along the 
middle of the upper half of the sides of the face. Face almost perpendicular in pro¬ 
file, the tubercle very low and narrowly separated from the oral margin; above the 
tubeicle with three broad, low, transverse ridges. .Antennae short, brown, second 
segment very broadly reddish below, the third broadly i eddish below on the basal half 
or moie; arista brown. 

Thorax shining greenish black; mesonotum in front with a pair of narrowly 
sepai ated grayish vittae extending to the middle; pleura thinly cinereous polhnose. 
Pile pale tawny, moderately short, paler on the pleura, and longer on the scutcllum. 

Legs black, the narrow apices of the femora and broad bases of the tibiae red¬ 
dish, the posterior tibiae more brownish red basally. Pile mostly short and black. 

Wings cinereous hyaline, with luteous tinge; stigma lutcous; anterior cross¬ 
vein weakly clouded with brown. Squamae with brown border and fringe. Halteres 
i eddish yellow. 

Abdomen opaque black with three pairs of yellow spots, the first segment and 
sides of the abdomen shining. The yellow spots on the second segment are long and 
narrow, beginning at the basal fifth of the segment and extending to the apical fourth, 
broadly separated from the lateral margins. The spots on the third segment are 
broader, about twice as long as wide, broadly separated from each other and from 
the lateral margins, with almost parallel sides, obtusely rounded posteriorly and 
extending from the base to the apical third of the segment. The spots on the fourth 
segment are of the same width as those on the third but are less distinct and do not 
reach the middle of the segment. Pile short and black, longer and yellow on the 
sides of the first two segments and on the yellow spots, pale on the sides of the basal 
half of the third segment; fourth segment sub-opaque, the fifth very short and shin¬ 
ing. Venter black with the third stemite yellow on more than the basal half. Geni¬ 
talia black. 

Holottpe.— Male, Sao Paulo, Brazil, 1935 (A. A. Barbiellini). 
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NEW REPTILES FROM THE EOCENE OF SOUTH AMERICA 
By George Gaylord Stmpsov 1 

Among the specimens collected by the Scarritt Patagonian Expedi¬ 
tions of The American Museum of Natural History there are repre¬ 
sentatives of two new reptiles so remarkable that it is desirable to give 
preliminary notice of their existence. Detailed monographs on each 
are being prepared but cannot be completed for some time. 

The first of these reptiles may be known as Sebecus icaeorhinus, new 
genus and species, type Amer. Mus. No. 3160, most of the skull and 
jaws, largely disarticulated but splendidly preserved. Sebecus is a 
thecodont archaeosaur and is remotely crocodile-like, but instead of the 
depressed or quadrate snout of all known crocodiles it has the whole 
facial region high and strongly compressed laterally, the general habitus 
like some of the phytosaurs except that the external nares are terminal. 
The lower jaw also is deep and narrow relative to the crocodiles. The 
symphysis is moderately long and involves the splenial. Articulation 
of jaw and skull is double, with a well-developed and separate surangu- 
lar-quadratojugal articulation in addition to the usual articular-quad- 
rate connection. The teeth, except those in the premaxilla, are strongly 
compressed laterally and have sharp, serrated edges, the larger teeth 
being almost exactly like those of some carnivorous dinosaurs but with 
crocodile-like roots. 

A secondary palate is present, but it differs from those of any known 
crocodiles, including the Mesosuchia. The pterygoids are not involved 
and the remarkably wide internal nares, at the posterior edge of the 
short palatines, extend as far forward as the suborbital vacuities. The 
palatine tube, so typical of even the primitive crocodiles, is thus prac¬ 
tically absent. 

This animal is so decidedly distinct that detailed comparison with 
other forms is hardly possible, but it is probably more nearly related 
to the Crocodilia than to other previously known reptiles. Even this 
relationship must be remote and any common ancestry could hardly 
be later than the .Triassic and would be doubtfully crocodilian. At the 
least,’ Sebecus must represent a new suborder of Crocodilia, differing 


1 Publications of the Rcamtt Expeditions, No 28. 




2 


AMERICAN MUSEUM NOVITATES 


[No. 927 


more from the other suborders than they do among themselves, and it 
may be necessary to place it in a new order of Archaeosauria. For this 
new group, whatever rank may ultimately be given it, I propose the name 
Sebecosuehia. Its only known family is at present the Sebecidao, new. 
These groups are sufficiently characterized in a tentative way by the 
high, narrow face, primitive type of secondary palate, and double jaw 
articulation. There are numerous other fundamental differences from 
any other archaeosaurs. 

The Ameghino Collection includes at least one tooth of Sebccus, 
identified by both Ameghino and von Huene as a dinosaur but not 
named. This was the best single item of Ameghino ? s evidence for 
dinosaurs in the Casamayor Formation. Von Huene questioned its 
derivation from that horizon, which is now confirmed as accurate, like 
almost all Carlos Ameghino’s field data, but the identification as a 
dinosaur, although inevitable on that evidence, was incorrect. 

Mingled with the type specimen of Sebecus were disarticulated frag¬ 
ments of a turtle skull which prove to represent most of the cranial roof, 
the posterior frill, quadrate, ear region, and most of the braincase. 
These reveal a homed turtle evidently allied to the Australian post- 
Pliocene Meiolania and to the South American Cretaceous or Eocene 
Niolamia but quite distinct from either. The large horn cores, on the 
squamosals, are less prominent than in either of those genera and the 
frill less expanded, with smaller cores formed m part by the squamosals 
and in part by the supraoccipital, which is widely exposed dorsally and 
meets the squamosals. A fenestra is left open on each side between the 
parietal, which does not reach the posterior edge of the skull, the supra¬ 
occipital and the squamosal. The horns and frill are thus less com¬ 
plete or advanced than in Meiolania or Niolamia although the boss-like 
dorsal scale areas in general are well differentiated and sharply separated 
by grooves. The disarticulated and uncrushcd nature of the specimen, 
like that of Sebecus, reveals many important anatomical features to bo 
described and illustrated in detail in a later paper. This turtle is evi¬ 
dently a new member of the family Meiolaniidac and for it I propose 
the name Crossochelys comiger, new genus and species, type Amor. 
Mus. No. 3161. 

The presence of a supratemporal opening, clearly shown in this 
specimen, is unique among chelonians. It is, however, almost certain 
that this is not the temporal opening seen in the synapsids or the upper 
opening of the diapsids. It is taken to be a secondary structure arising 
from an emarginate chelonian skull by the posterior junction of ex- 
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paiided squamosals and supraoccipital. Their farther expansion would 
obliterate the openings and produce a secondarily entire temporal 
covering, as had probably occurred in Niolamia . 

The only previously known South American meiolaniid is Niolamia 
argentina . This resembles the Australian genus Meiolania , to which it 
is often referred, more closely than Crossochelys resembles either Meio¬ 
lania or Niolamia. The age of Niolamia is not surely known and it 
may be contemporaneous with Crossochelys or may be older. 

The specimen of Crossochelys , while less complete than the best 
known skulls of Meiolania and Niolamia , is more revealing as to many 
important details of the cranial structure and will have an important 
bearing on the affinities of the Meiolaniidae. These are usually referred 
to the Pleurodira, but Anderson has adduced evidence from Meiolania 
for placing them in the Amphichelydia. Preliminary study of Crosso¬ 
chelys tends to confirm this view and to oppose any close connection 
with the pleurodires. 

The types of Sebecus icaeorhinus and Crossochelys corniger were 
found in a greenish stratum of bentonite in Canaddn Hondo, southern 
Chubut, Argentina. At the same horizon and locality were fomid many 
excellent specimens of birds, evidently new, rare mammals, and new 
lower vertebrates, all yet to be studied. The stratum represents a 
peculiar facies, not observed at any other locality, within the Casamayor 
Formation, or Notostylops Beds of Ameghino, of Eocene age. A second, 
much less perfect specimen of Sebecus was found at Cafiad6n Vaca, not 
far from Canaddn Hondo, associated with a large and characteristic 
Casamayor mammalian fauna. Crossochelys is now surely known only 
by a single specimen. It is, however, possible that some of the frag¬ 
ments hitherto referred to Niolamia (or to Meiolania argentina) really 
belong to CrossochelySj since the existence of this distinctive second 
genus in South America was not suspected and any material repre¬ 
senting a horned turtle w r as referred without question to the known 
form. 
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SOUTH AMERICAN BEES 
By T. D. A. Cockerell 

The holotypes of the new forms will be found in The American 
Museum of Natural History. 

Centris (Hemisia) nitens callospila, new variety 

Male. —Length about 13 mm., anterior wing about 10 mm.; pubescence en¬ 
tirely pale, on head and thorax white, with a faint creamy tint on vertex and dorsum 
of thorax; eyes very large, light yellowish brown; face narrow; clypeus (except a 
broad black band on each side of upper part), a triangular supraclypeal mark (the 
lateral extensions almost linear), lateral marks filling space between clypeus and eye, 
mandibles (except the apical part, which is strongly bidentate), labrum entirely, and 
scape in front, all bright lemon yellow; flagellum obscurely reddish beneath, with no 
distinct red Rpot on third joint; scutellum red, but the rest of thorax black; tegulae 
testaceous; wings brownish hyaline, not dark, stained along the veins; legs very dark 
reddish basally, but tibiae and tarsi, and apical half of femora, clear red; a s mall 
yellow spot on each knee; no stripe on front tibia; spurs red; abdomen smooth and 
shining, bluish green shading to brassy green, the margins of the tergites broadly 
pallid, not covered by hair, except that the apical segments have much white hair; 
five tergites are green; what can be seen of the sixth, and the apex, are light red; 
sides of tergites 2 to 5 with large lemon-yellow spots; venter light red, with a blackish 
stain in middle. 

British Guiana: Waranama, Nov. 14, 1936 (J. Ogilvie). Closely 
resembles C. bakeri Cockerell, from Brazil, but differs by the pale dorsal 
pubescence, lack of fuscous hair on vertex, paler wings, more red on legs, 
no yellow stripe on front tibiae, no black hair on hind tibiae, fifth ter- 
gite green, four yellow spots on each side of abdomen. It is very like 
the male C. nitens Lepeletier, as I have recognized it from Waranama 
(whence come females of C. nitens also), but that has red hair on head 
and thorax above, dilute fuliginous wings, a conspicuous red spot at end 
of third antennal joint, and abundant long fulvescent hair on hind mar¬ 
gins of posterior tibiae and tarsi. Yet the resemblance is so close that 
I provisionally regard the present insect as a variety, supposing that the 
hind legs may have been largely denuded of hair. 

Centris rufulina, new species 

Male. —Length about 10.5 mm., anterior wing 9.2 mm.; bead and thorax 
black, abdomen and legs red, the legs more or less black basally, the anterior femora 
black in front, the middle femora mainly black or very dark in front, but apex and 
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upper margin red, the hind femora with more than the ba&ai half black or nearly ho in 
front and behind; pubescence entirely pale, except a fuscous band on occiput; the 
short dense hair of thorax above is reddish fulvous, on sides of thorax it is paler, and 
on lower par£ of cheeks white; eyes red-brown; dypous (except a broad band at each 
side above), a short transverse crescentic supraclypeal mark, lateral marks filling 
space between clypeus and eye, malar space, labium entirely, mandibles except apex, 
and scape in front, all bright lemon yellow; third antennal joint red beneath, fla¬ 
gellum obscure reddish; tegulae clear red; wings very dilute fuliginous; hind tibiae 
and tarsi with long pale hair; hind trochanters unarmed; abdomen entirely clear red, 
except a yellow spot at each side of second tergite. 

British Guiana: Waranama, Nov. 10, 1936 (L. Ogilvie). In Fricse's 
table of Rkodocentris , this runs nearest to C. labrosa Friesc, having the 
labrum not greatly broader than long, but it is not black or notched at 
end. Superficially, it looks just like C. vulpecvla Burmeister, but the 
legs and face are quite different. Actually, it is a red derivative of the 
group of C. nitens Lepeletier, which falls in Cyanocentris in Friese’s ar¬ 
rangement. It is not a color-variety of C. nitens , being considerably 
smaller. The clypeus is flattened and polished in middle, much more 
shining than in male C . nitens. 

Ceratina paraguayensis Schrottky 

British Guiana: Waranama, Nov. 15, 1936 (J. Ogilvie). It differs 
from the type ($) by having the antennae black, but agrees so closely 
with Schrottky’s description of this Paraguay species that I cannot 
refer it elsewhere. It is closely allied to C. chnjsocephala Cockerell, 
from Brazil, but differs by the yellow spot on tubercles, the blue-black 
mesothorax, black scape, and brassy green abdomen. 

When we consider the topography of South America, it appears prob¬ 
able that the fauna of Paraguay may more closely resemble that of the 
lowlands of British Guiana than does that of the eastern coast of Brazil, 
as at Bio de Janeiro. The coastal lowlands form a narrow strip, cut off 
from the interior by the vast plateau of Brazil. But from the valley 
of the Parand, and Paraguay the lowland humid forest extends north¬ 
ward through western Brazil and the broad valley of the Amazon, and 
is connected with British Guiana by way of the Rio Branco. 

Eulaema polyzona Mocsary 

British Guiana: Waranama, Nov. 16 and 20, 1936 (J. Ogilvie). 



AMEKICAIN MUSEUM NOYITATES 

■kt i r\c\r\ Published by 

Number 929 The American Museum or Natural History June 11 1937 

New York City ’ 


RECORDS OF AFRICAN BEES 
By T. D. A. Cockerell 

The holotypes of the new forms will be found in The Am erican Mu¬ 
seum of Natural History. 

Halictus albofastiatus Smith 

Orange Free State: Donkerpoort, April (L. Ogilvie, J. Ogilvie); 
North Bank Halt, Norvals Pont, April (J. Ogilvie, L. Ogilvie). 

Halictus dispilurus, new species 

Female. —Length about 5.6 mm., anterior wing about 4 mm.; head and thorax 
black, the head, mesothorax and scutellum brilliantly shining, but the veiy large 
area of metathorax, which is rounded behind, entirely dull; head and thorax with 
scanty pale hair, very thin on face, almost lacking on thoracic dorsum (no trace of 
bands in the sutures), but long and fairly abundant on pleura; head broader than 
long, inner orbits concave; supraclypeal area prominent, polished; clypeus very 
short, shining, with sparse punctures; mandibles dusky reddish; flagellum red be¬ 
neath except at base; front dullish, shining at extreme sides; mesothorax very finely 
punctured, with a strong median groove; posterior face of metathorax dull; tegulae 
brown, dark in front; wings grayish hyaline, with rosy and green iridescence; stigma 
large, light yellowish brown; second cubital cell about square; legs black, with the 
tarsi pale red; abdomen stout, without hair-bands or spots; first tergite brown, 
blackened basally, and with a large black spot on each side; second tergite red, with a 
pair of very large black marks, pointed mesad; fourth and following tergites black, 
with pallid margins. 

Microscopical characters: mesothorax very minutely lineolate, with very 
sparse piliferous punctures; area of metathorax extremely densely rugulose, with the 
appearance of bead-work, all over, and with weak plicae on basal part; hind spur 
minutely spinulose, after the manner of H. platti Cockerell. 

Natal: The Bluff, Durban, Oct. 15, 1931 (L. Ogilvie). Related 
to H. platti, H . pondonis, etc., running in the table in African Bees, p. 
76, to the group of H. probitus, H. calvini and H. villosicandus , but dis¬ 
tinguished by the marking of the abdomen. H. probitus is larger, with 
the area of metathorax relatively short, crescentic. H. calvini and H. 
villosicaudus have the mesothorax dullish. 

Halictus duponti Yachal 

Tanganyika Territory: Kigoma, Aug. 31 (J. Ogilvie). Kabalo, 
Belgian Congo, Aug. 15 (A. Mackie). 
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Halictus pachyurus, new species 

Female. —Length about 9 mm., anterior wing 7 mm., abdomen broad, its width 
about 3.5 mm.; black, including mandibles and antennae, but the tarsi rather dark 
red, the front basitarsi blackened; tegulae black, a little reddish posteriorly; wings 
grayish hyaline, stigma and nervures rather pale reddish, outer nervurcs (recurrent 
and intercubitus) thin and very pale; face and cheeks with white hair, but pale red¬ 
dish hair on vertex, and red hair on labrum; thorax above with pale reddish hair, 
metathorax and pleura with white; legs with dull white hair, pale yellowish on inner 
side of basitarsi; the middle tibiae are red at apex; the hind basitarsi have a shining 
very red area at extreme base, and a copper-red brush at apex; the broad abdomen 
is shining, the first tergite very narrowly reddened apically, the second and third 
with broad red apical tegumentary bands, the fourth with the margin pallid; the 
basal bands of tomentum are fulvescent, apparent only at sides of second tergite, on 
third and fourth probably entire, but concealed in middle; venter with long white 
hair. Head approximately circular seen from in front; a tooth at each side of clypeal 
margin; apical part of clypeus shining, but the upper part very densely and finely 
punctured; supraclypeal area densely punctured, with a shining spot m middle; front 
dull except at extreme sides; vertex shining; mesothorax very finely punctured, 
shining on disk, distinctly glaucous; scutellum dull, depressed in middle; red hair in 
middle of postscutellum; area of metathorax short, with very fine punctiferous plicae 
and a shining ridge in middle; second cubital cell very broad, receiving recurrent 
nervure not far from end; third cubital not much broader than second; hind spur 
with nine short oblique but strong spines. 

Belgian Congo: Tenke, July 30-Aug. 9 (J. Ogilvie). In many re¬ 
spects this resembles H. maioporum kafubuensis Cockerell, and the sculp¬ 
ture of the clypeus, with fine dense punctures on upper part, associates 
it with this species, and separates it from the various forms of H. shan - 
ganierms Cockerell. Yet the red abdominal bands at once separate it 
from these forms, and place it in another group. These bands also 
separate it from H. aureotarsis Friese, which has reddish-yellow tarsi. 
H. rhodaspis Cockerell, from Natal, agrees in having the red hair in 
middle of postscutellum, but it has black tarsi, and no red tegumentary 
bands on abdomen. H. pulchricinctus Cockerell has orange bands on 
the first two tergites, and the wings reddened. 

A new record for H. matoporum kafubuensis is Elisabothville (J. 
Ogilvie). 

Halictus subgbnus Chloralictus (Robertson) 

Halictus (Chloralictus) angustulus, new species 

Female. —Length about 5 mm., anterior wing 3.8 mm.; slender, looking rather 
like a male, with little hair, and no bands or spots of hair on abdomen; upper part of 
head, the mesothorax and scutellum, dark green, not brassy, the other parts of 
head and thorax black or almost so, the clypeus except the upper end black, with 
coarse sculpture; mandibles red with the base black; head small and short, the 
clypeus and upper part of front shining, the middle ocellus little in advance of the 
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others; upper part of cheeks shining; flagellum pale dull reddish beneath except at 
base; mesothorax and scutellum moderately shining, the median groove of meso- 
thorax distinct; area of metathorax large, semicircular, dull, the rim not distinctly 
shining; posterior truncation small and dull; sides of thorax dull, with a shining spot 
beneath the wings; tegulae rufous, dark in front; wings grayish hyaline, more dusky 
apically; stigma dusky sepia-brown, nervures pale brown, the outer ones fairly 
distinct; second cubital cell rather narrow, receiving recurrent nervure a moderate 
distance from end; legs black, the tarsi somewhat brownish; abdomen shining, dis¬ 
tinctly greenish, the sutural regions reddish. Microscopic characters: clypeus 
very coarsely punctured; mesothorax transversely lineolate, and with extremely 
small, scattered punctures; area of metathorax very minutely pitted all over, with 
short very weak plicae at base; hind spur with long oblique spines as in related 
species. 

Belgian Congo (Katanga); Biano, Aug. 8-11, 1931, 3 females (J. 
Ogilvie). Related to H. chloronotus Cockerell, which is more robust, 
with more s h i n i n g, more brassy-green mesothorax, and a much larger 
head, with broader face. 

Halictus (Chloralictus) chloronotus, new species 

Female (type).—Length about 5 mm., anterior wing 4 mm.; head and thorax 
dark green; abdomen very dark brown, almost black, the two basal tergites with a 
faint suggestion of greenish; head approximately circular seen from in front; an¬ 
tennae black; clypeus with the apical half black; front dull at sides, but shining just 
below ocelli; mesothorax moderately shining, rather yellowish green, excessively 
finely punctured, and with a median groove; scutellum dullish; area of metathorax 
black, semicircular, entirely dull, as seen from above with no shining margin, the 
surface minutely rugulose, the base and sides with weak plicae, only visible under 
the microscope, posterior truncation dull and black; mesopleura and sides of meta¬ 
thorax faintly bluish green; tegulae very dark brown, with scattered indistinct punc¬ 
tures; mesothorax under microscope showing a finely lineolate surface, with sparse 
punctures; wings dusky, stigma and nervures brown; second cubital cell narrowed 
above, its lower and outer sides about equal; legs very dark brown, with dull whitish 
hair; hind spur with a very thick base, and three long oblique spines, the first two 
very long, and a rudimentary fourth spine, hardly visible and not alw r ays present, 
tip of spur curved; abdomen shining, without bands or spots of hair, but the apex 
with thin pale hair. Two specimens, with more projecting clypeus, the head thus 
appearing more elongated, were at first set aside as distinct, but I cannot satisfac¬ 
torily separate them. 

Male.—C lypeus with no light mark; antennae long, black; mesothorax and 
scutellum shining, brassy-green; legs without light markings; abdomen distinctly 
greenish. 

Belgian Congo: Tshibinda, August 21-27, 14 females, 10 males 
(J. Ogilvie, L. Ogilvie, A. Mackie, Cockerell). The following table 
separates the male from some similar ones, which have been recorded 
from Africa: 
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1 __Ciypeus with a light mark; flagellum yellowish red beneath., .morio Fabricius. 

Clypeus ^ith no light mark.2. 

2. —Larger; flagellum mainly red beneath; abdomen strongly metallic. 

smeathmanellus Kirby. 

Smaller; flagellum black.. ..3. 

3. —Wings clear; stemites with brown margins (Abyssinia). meneliki Friese. 

Wings dusky; stemites without brown margins. chloronotus, new species. 

I have examined H. meneliki, a specimen being in The American 
Museum. Only the male is known. The female H . chloronotus re¬ 
sembles H. morio, but the area of metathorax is much larger and quite 
different, the stigma quite differently colored, etc. 

H. centrosus Vachal, female, is larger (6.5 mm.), with head, thorax 
and first tergite green, the rest of the abdomen black or dark brown. 
The wings are yellowish, with reddish nervures. The locality (Kal- 
umba) is, I believe, in N. Rhodesia. 

Halictus (Chloralictus) zimbabwicus, new species 

Female (type).—Length about 5 mm., anterior wing 4 mm.; head, thorax and 
the broad abdomen green; antennae black, the flagellum faintly brown beneath at 
end; legs black; tegulae black or nearly so; wings rather dusky hyaline; stigma 
large, rather light reddish brown, nervures pale. Head approximately round seen 
from in front, the clypeus moderately projecting; mandibles black; clypeus with 
the apical half black; face on each side of antennae blue-green, rather shining; front 
dull; mesothorax and scutellum dark bluish green, dullish, the mesothorax micro¬ 
scopically tessellate and lineolate, with very sparse weak punctures; area of meta¬ 
thorax large, semicircular, dull, with a shining edge, the surface densely microscopic¬ 
ally pitted, with weak radiating plicae, at middle as well as sides, not reaching margin, 
and only seen under microscope; posterior truncation green, moderately shining; 
second cubital cell narrowed above, the lower side not as long as the outer; legs 
with pale hair; hind spur with two long oblique spines, and a minute serrulation on 
apical part, the apex of spur not hooked; abdomen blue-green, polished and shining, 
the margin of the second tergite brown, of the third and fourth pallid; apex with white 
hair. 

Male. —Length about 5 mm., anterior wing 3.5 mm.; slender, with narrow 
abdomen and very long antennae; dark bluish green, the mesothorax, scutellum and 
supraclypeal region more yellowish green, the shining, almost brassy scutellum con¬ 
trasting with the dark blue metathorax; pubescence very scanty, abdomen without 
hair-bands; head broad, clypeus moderately produced, green, distinctly punctured; 
no light mark on clypeus, and mandibles entirely dark; supraclypeal area shining, but 
front dull, except a small brilliantly shining spot just in front of middle ocellus; 
flagellum very obscurely brownish beneath; metathorax and sides of thorax dark 
blue-green, the area of metathorax semicircular, dull, densely pitted, with no shining 
margin, but with irregular long plicae from the base; mesothorax shining, the median 
groove indistinct or incomplete; tegulae very dark brown, punctured; wings rather 
dusky hyaline, darker apically; stigma rather light brown, with a darker margin; 
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nervures pale brown, outer ones distinct; legs black, the tarsi a little reddish; abdo¬ 
men slender, shining dark green. 

Southern Rhodesia: Zimbabwe, Sept. 30, 1931 (Alice Mackie). 
By the mctathoracic area this is related to H . chloronotus CklL, but the 
hind spur and abdomen are quite different. There are more kinds of 
small green Halictus in South Africa than the books describe. H . 
atroviridis Cameron (type examined in British Museum, in very bad 
state) has the mandibles red, black apically, mesothorax finely and 
closely but distinctly punctured, hind margins of tergites rufous. Three 
other species in the British Museum bear manuscript names by Cameron, 
but they are all quite different from H. zimbabwicus . 

Other specimens come from Vumba (or Vumbu), Umtali, May 23-26, 
1932,1 female, 3 males (J. Ogilvie, L. Ogilvie). 

The male much resembles H. angustulus from Biano, but is more 
robust, more brassy-green, with green clypeus. Compared with H. 
chloronotus it is conspicuously smaller, with much smaller head. The 
male H. chloronotus has tufts of hair at sides of fifth sternite, lacking in 
if. zimbabwicus . These little bees seem to form a group in the Afri¬ 
can fauna, analogous to that of H . tegularis Robertson in the fauna of 


America. 

The following key will be found useful: 

1. —Males.2. 

Females.3. 

2. —Mesothorax brassy-green, abdomen not bluish. chloronotus . 

Mesothorax bluish-green, abdomen bluish. zimbabwicus. 

3. —Abdomen strongly green. zimbabwicus. 


Abdomen not or hardly metallic. chloronotus and angustulus. 

Halictus subgenus Homalictus Cockbbbll 
Halictus (Homalictus) radiatulus, new species 
Male. —Length about 5.7 mm., anterior wing 4.7 mm.; robust, green, with 
short antennae like those of a female (compare H. pinnatus Vachal, which is, however, 
a black species), and thin white pubescence, forming dense bands at bases of fourth 
and fifth tergites; head broad, the orbits converging below; mandibles pale yellow, 
subapically red, and black at tip; labrum yellow; clypeus with a broad apical pale 
yellow band, having an angular extension above in middle line; green portion of 
clypeus, and middle of front above antennae, shining; a polished spot laterad of 
each lateral ocellus; antennae black, the flagellum obscurely reddish beneath; third 
antennal joint red beneath, contrasting with the black second; thorax above con¬ 
spicuously pilose, the hair in region of scutellum long; thorax golden green, the meso¬ 
thorax dull and dark, with a very densely punctured surface; scutellum shining, 
obtusely bigibbous; area of metathorax large, glistening, with very strong radiating 
plicae, and in apical middle with a confused sculpture of partly transverse plicae; 
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tubercles with a small yellow spot; tegulae pale testaceous; wings very clear hyaline, 
stigma and nervures pale yellowish, outer recurrent and intercubitus invisible under 
a lens; legs green at base, but knees broadly, tibiae and tarsi, pale yellow 7 , the tibiae 
stained with pale red; abdomen broad, shining, margins of tergites slightly brownish, 
not pallid, apical plate broad and dark; stemites with conspicuous hair-bands; the 
green of the abdomen is similar to that of the thorax. 

Belgian Congo: Tshibinda, Aug. 21-27,1931 (L. Ogilvie); also one 
from south of Bukavu, Aug. 28 (Alice Mackie). Among the African 
species nearest to H. duponti Vachal, which has a similarly sculptured 
metathorax, but has a red scape and entirely red legs. The marginal 
nervure is conspicuously darker than in H. duponti . According to 
definition, this falls in the subgenus Homalictus Cockerell (Philippine 
Jour. Sci., XV, July, 1919, p. 13), but whether it really belongs to this 
Oriental group, or to an independently-evolved African one simulating it, 
must remain somewhat uncertain. 

Halictus subgenus Seladonia Robertson 

Halictus (Seladonia) atroviridis Cameron 
I examined the type (in very bad state) in the British Museum, and 
noted: head relatively (as compared with H. jucundus) rather nar¬ 
row, the orbits converging below; mandibles red, black apically; meso- 
thorax finely and closely but distinctly punctured; hind margins of 
tergites rufous. One of Cameron’s specimens is H . jucundus Smith. 

Meade-Waldo considered H. aethiopicus Cameron to be the same, 
but this is not the case. I examined the type, and noted the black 
mesothorax; legs bright clear red except at base; hind margins of ter¬ 
gites broadly pale yellowish, broadest in middle; wings very clear, 
stigma and nervures very pale. Size of ordinary Evylacus. 

Halictus (Seladonia) austrovagans Cockerell 
Cape Province: Ceres, Feb. 12-18 (A. Mackio, J. Ogilvie); Graaff- 
Reinet, Oct. 21-27 (J. Ogilvie, A. Mackie); Huguenot, Feb. (J. Ogilvie). 

Halictus (Seladonia) banalianus Strand 
Belgian Congo: Uvira, Aug. 28-29 (J. Ogilvie). This species is 
more robust than H. hotoni Vachal, with the dorsal hair of head and 
thorax pale ferruginous. Yet on examining a long series from localities 
in Katanga there is apparent a good deal of variation, and the insect 
seems to grade into H. hotoni . The original H. hotoni came from Dela-^ 
goa Bay, and I have seen the type, but it is not known whether it varies 
toward H . banalianus in that locality. From Victoria Falls I have both 
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H. banalianus and H. hotoni, as I have determined them , A specimen 
from the Matopo Hills, S. Rhodesia (J. Ogilvie), is H. hotoni. I have 
females of H. hotoni from Groytown, Natal (A. Mackie), and Graaff- 
Reinet, C. P. (J. Ogilvie). 

Halictus (Seladonia) capensis Friese 
From Blaukrans, near Calvinia, C. P. (Cockerell) and Calv inia 
(J. Ogilvie) come males which are readily separated from H. austrovag- 
ans, common in the same region, by the larger size and blue-green color. 
Hair of head and thorax abundant and pure white; labrum, greater 
part of mandibles and narrow margin of clypeus light yellow; flagel¬ 
lum long, clear yellow or orange beneath; wings very clear, milky, 
stigma very pale orange-tinted; knees, tibiae and tarsi light yellow, 
except that the middle and hind tibiae are mainly dark in middle; abdo¬ 
men shining. This insect is evidently the male of H. capensis; I have 
a female of that species from Calvinia (J. Ogilvie). 

There is also a male H. capensis from Windhoek, S.W. Africa, Dec. 
12, 1933 (L. Ogilvie). 

Halictus (Seladonia) jucundus Smith 
The typical H. jucundus, with fulvous hair on thorax above, and 
fulvescent abdominal bands, was collected in great numbers by Mr. 
and Mrs. Ogilvie at Bot River, Cape Province, Nov. 10, 1933. They 
also got three at Cape Town, on Lion’s Head, Oct. 29, and three at 
Kirstenbosch, Nov. 10 and 18. A female from North Bank Halt, 
Norvals Pont, Orange Free State (L. Ogilvie), is typical as to color of 
hair, but the area of metathorax is rather more distinctly sculptured, 
and more pointed. One from the Matopo Hills, S. Rhodesia (A. 
Mackie), is rather small, with strongly fulvescent hair. Smith gives 
the type localities as “Cape; Sierra Leone.” The Cape is now desig¬ 
nated as the type locality; presumably the vicinity of Cape Town. 

Females from Doom River Falls, near Nieuwoudtville (J. Ogilvie, 
A. Mackie, J. Jooste) are rather small, with the hair of thorax above 
and abdominal bands grayish white, and the area of metathorax more 
pointed behind. They represent a weak local race, but I hesitate to 
offer a name for it, as it is not sharply defined and one specimen from 
the same locality has the pubescence distinctly fulvescent. Females 
approaching or belonging to this race are from Bosrand, Afdeling Farm, 
Orange Free State (J. Ogilvie); Upington, C. P. (J. Ogilvie, L. Ogilvie); 
Nelspoort, C. P. (J. Ogilvie); Windhoek, S.W. Africa (J. Ogilvie). 
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Halictus (Seladonia) pruinescens, new species 

Female. —Length about 6.5 mm., anterior wing 4.5 mm. Head and thorax 
bluish green, abdomen black with a faint green tinge, the first tergite green; hair of 
head and thorax dull white, rather abundant; head broad, face very broad, cheeks 
rounded, ordinary; mandibles with a conspicuous red subapical mark; clypeus shining, 
sparsely but strongly punctured, the lower half black; front and vertex dull, no 
shining spot laterad of ocelli, but a shining line along orbits at upper end; flagellum 
red beneath except at base; mesothorax dull, closely but distinctly punctured 
scutellum more shining, distinctly bigibbous; area of metathorax crescentic, with a 
finely wrinkled surface; sides of thorax hairy, the green color obscure; posterior 
truncation of mesothorax brilliantly shining; tegulae dark brown, with a pale spot in 
middle; wings dusky hyaline, stigma very pale, nervures pale; legs black, the middle 
knees with a red spot, and the tarsi reddish; tergites with pallid margins, on which 
are whitish hair-bands, not always very distinct, there are also the usual bands at 
extreme bases of tergites; surface of third and following tergites with thin whitish 
hair; apex with white hair. The hind spur has four strong oblique spines. 

Cape Province: Ceres, Feb. 12-18, 1932 (J. Ogilvie, L. Ogilvie, 
A. Mackie), Eight females. H. vansoni Cockerell differs by the longer 
head with narrower face, and clear testaceous tegulae; H. diductus 
Cockerell by the much larger area of metathorax, appearing granular 
all over, and the yellowish hair of scutellum; H. capensis Friese by the 
shining mesothorax and blue-green abdomen. H. banalianus Strand, 
a robust green species with reddish hair on head and thorax above, 
hardly needs to be compared. It is a common species of the eastern 
part of the Belgian Congo, but to my surprise I find a female H. banalia¬ 
nus from as far south as Ficksburg, Orange Free State (J. Ogilvie). 

Halictus (Seladonia) seminiger, new species 

Female. —Length about 6.5 mm., anterior wing 5 mm.; head and thorax dark 
green, abdomen black, including first tergite; hair of face, cheeks and sides of thorax 
white, of thorax above slightly brownish; head broader than thorax, face very broad, 
cheeks rounded, hairy; mandibles red subapically; clypeus black, with the upper end 
green; supraclypeal area green, shining; front and sides of face dull, a small shining 
spot at each side of the ocelli; antennae black, with the flagellum obscurely brownish 
beneath; mesothorax and scutellum olive-green, shining; area of metathorax very 
large, without a shining rim, appearing dull and granular under a lens; tegulae fer¬ 
ruginous, dark in front; wings hyaline, somewhat yellowish, stigma and nervures 
pale amber; second cubital cell receiving first recurrent nervure very near end; fem¬ 
ora and base of legs black, but knees, anterior tibiae, middle and hind tibiae except 
a large black mark, and all the tarsi except a dusky stain on hind basitarsi, bright 
ferruginous; abdomen broad, moderately shining, the tergites with grayish apical 
bands, and more or less evident basal bands on second to fourth; caudal fimbria 
yellowish. Microscopic characters: mesothorax and scutellum strongly punc¬ 
tured; area of metathorax densely covered with fine wrinkled rugae; hind spur with 
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four long oblique spines. The pollen grains collected are spherical and pale yellow, 
apparently of some species of Compositae. 

Belgian Congo (Katanga): Dilolo (type locality), July 24-27,1931 
(J. Ogilvie); Tenke, July 30-Aug. 9 (Cockerell); Elisabethville, Sept. 
11-17 (J. Ogilvie). Near Kasai River, Angola, July 25 (J. Ogilvie). 
Related to H. hotoni Vachal, but easily separated by the black abdomen. 
H. valligenis Cockerell has a black abdomen, but is much larger, with a 
quite different head. 

Nomioides maculiventris Cameron, variety cyaneonotus, new variety 

There is a variety of the male of N. maculiventris which runs in Bliith- 
gen’s table (Stett. Ent. Zeit., 1925, LXXXVI, p. 95) straight to N. 
halictoides Bltithgen. But it is easily known from Bliithgen's species 
by the less hairy face, the scape yellow in front, the longer and more 
slender antennae, and the largely black hind tibiae. In N. halictoides 
the scape is all black, and the hind tibiae are entirely pale yellow. In a 
later paper (Stett. Ent. Zeit., 1934, XCV, p. 251) Bluthgen has given the 
contrasting characters of the males of the two species, but the variety 
now described has the clypeal yellow reduced as in A', halictoides , and 
the abdomen without light markings. N. halictoides vemayi Cockerell 
and Ireland has a yellow stripe on the scape in front, but goes with N. 
halictoides , certainly not with N. maculiventris. I give the variety of 
N. maculiventris a name, as it appears very distinct from the typical 
form, but I do not think it is a subspecies. I find I had mistakenly 
referred a specimen from Blaukrans to N. halictoides . 

Male. —Length about 4 mm., anterior wing 2.7 mm.; head and thorax rich 
purple-blue, abdomen black, legs with basal parts including femora black, and a large 
black saddle on hind tibiae, sometimes including the whole tibia except ends, but 
the knees, tibiae (except as stated) and tarsi light yellow; the scanty pubescence 
white. Head broad, approximately circular seen from in front; face and lower part 
of front hoary with white hair; supraclypeal area convex, shining black, contrasting 
with the blue sides of face; upper part of dypeus black; labrum, mandibles and 
lower margin of clypeus light yellow; antennae long; scape yellow in front, flagellum 
dark brown above, pale reddish or clay color below; mesothorax finely punctured, 
moderately s hining , but not polished; scutellum with a conspicuously shining 
median line; area of metathorax large, dull, with the apex shining; tegulae with a 
large pale spot; wings perfectly hyaline, iridescent, with pink and green tints, stigma 
slightly yellowish, with a darker margin, nervures colorless; abdomen rather broad, 
black, the margins of the tergites somewhat pallid; no hair-bands or spots. Under 
the microscope the area of metathorax is seen to be finely pitted or punctured all 
over, on the apical part the punctures running in transverse lines; at the base of the 
area are some short irregular plicae. The second cubital cell is much narrowed 
above, and the first recurrent nervure meets the second intercubitus. 
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Cape Province: Graaff-Reinet (type locality), Oct., 1931, 2 males 
(Alice Mackie, J. Ogilvie); Calvinia, Nov. 1931, 3 males (J. Ogilvie); 
Blaukrans, near Calvinia, 1 male (Cockerell). 

Nothylaeus binotatus (Alfken) 

Belgian Congo: Elisabethville (J. and M. Bequaert). Three fe¬ 
males, varying in the amount of red, and the size of the light spots on 
scutellum, these being in one specimen reduced to minute dots. 

Ceratina erida bukavana (Cockerell) 

Belgian Congo: Kabinda, 3cf, 4 9 (J. Bequaert). All the females 
at flowers of Vemonia No. 50. They have the light bar on clypeus unusu¬ 
ally small. Females of C. geigeriae Cockerell were also taken at Ka¬ 
binda, but not on the Vemonia. 

Ceratina nitidella, new species 

Male (type).—Length 4 mm. or slightly over; shining black, the head and 
mesothorax highly polished; the clypeus with a reversed T in white, the stem very 
thick, the upper end truncate, the lateral extensions cuneiform; labrum with a round 
white spot, narrowly separated from clypeus; mandibles and antennae black; scutel¬ 
lum dullish, only a little shining; base of metathorax dull; tubercles with a white 
spot; tegulae brown; wings dusky hyaline, with brilliant rosy and green iridescence; 
nervures dark; second cubital cell large, triangular; stigma large, very dark brown; 
tarsi and anterior tibiae rufous; abdomen moderately shining, the tergites not fim¬ 
briate. 

Female. —Similar to the male, but clypeus with a broad white bar, obtusely 
rounded above, with a little extension on each side below; labrum all black, with a 
small shining pit; tubercles white-spotted as in female; legs darker. 

Liberia: Du River, Camp No. 3 (J. Bequaert). There are two 
small species, described by Strand, from the Cameroons. C. ludwigsi 
Strand, female, is easily separated by the light brownish-yellow labrum, 
and the mandibles light brownish yellow with black end. C. foveifera 
Strand is known by the clear reddish clypeus and red-brown mandibles. 
A nearer relative appears to be the S. African C . liliputana Brauns, which 
is distinctly smaller, with a much smaller, pale, stigma, pale nervures, 
more slender marginal cell, first recurrent nervure joining cubital cell 
much nearer end. 

Thrinchostoma malelanum, new species 

Female. —Nearly agrees with the description of T . wellmani Cockerell, but com¬ 
pared with the type of that species evidently distinct by the following characters: 
Third and fourth tergites with silvery-white hair on disk, and some black hair at 
base; first recurrent nervure reaching base of third cubital cell; abdomen 
broader. weUrnani Cockerell. 
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Third and fourth tergites with abundant black hair on disk, and silvery only on 
apical depression; first recurrent nervure meeting second intercubitus; 
abdomen narrower. malelanurrij new species. 

Length about 13 mm., anterior wing 9.2 mm., length of head about 3.5 mm.; 
black, including antennae (flagellum faintly reddish beneath) and legs (tarsi ob¬ 
scurely reddish apically); hair of head and thorax white, black hair on scutellum; 
clypeus convex, polished, with an apical triangular region which is very coarsely 
punctured; malar space a little longer than broad; flagellum with modified areas 
on the last four joints; prothorax with grayish-white hair, the fringe of tubercles 
dense, and a similar dense band just behind tubercles; mesothorax dull, finely punc¬ 
tured, without conspicuous hair, except a band of light hair along hind margin; scu¬ 
tellum dull, with a shining area in middle; area of metathorax rugose, the microscope 
shows vermiform rugae; tegulae dark brown, pallid anteriorly; wings ample, hyaline, 
slightly grayish (not reddish), the outer margins dusky; stigma dusky red, ner- 
vures brown; basal nervure falling considerably short of nervulus; second cubital 
cell nearly square, but broader than high, its pubescence not differing from that of 
other cells; first recurrent nervure meeting second intercubitus; third cubital cell 
considerably longer than in Bluthgen's figure of T. torridum Smith; legs with pale 
hair, dark, somewhat reddish, on inner side of hind tarsi; abdomen rather narrow, 
apical margins of first four tergites depressed, pallid, with silvery hair; base of first 
tergite with long white hair, disks of third and fourth with long black hair; apex 
with black hair. 

Belgian Congo: Pangula, near Malela, “Vill. Malela, (Chief Ka- 
sende), 5° 40' S., 23° 45' E.” (J. Bequaert). It is also related to T. 
patricium (Strand), which is smaller (11 mm.), with brownish abdomen, 
and the hair on inner side of hind tarsi clear yellow. 

Thrinchostoma torridum (Smith) 

Tanganyika Territory: Kilossa (or Kilosa), alt. 1950 ft., male, 
March 20, 1922 (Loveridge). 

Morgania nigripes (Friese) 

Specimens from Mlanje, Nyasaland (Neave) and Blantyre (J. B. 
Davey), recorded as M. fortis Cockerell, really belong to M . nigripes . 
Bischoff’s statement, “fliigel klar,” is misleading; the wings are dilute 
fuliginous. 


Crocisaspidia nigripes (Friese) 

Belgian Congo: Luputa, Dist. Lomami (J. Bequaert). 

Eucara laticeps (Friese) 

Belgian Congo (Katanga): Elisabethville (J. Bequaert). 

Gronoceras bombiformis (Gerstaecker) 
Belgian Congo: Kabinda (J. Bequaert). 
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Gronoceras cerberus (Friese) 

S.W. Africa: Windhoek, Dec. 14 (J. Ogilvie). 

Gronoceras felina (Gerstaecker) 

Bechuanaland: Palapye Road, March 4 and 5 (L. Ogilvie, J. 
Ogilvie). 

Gronoceras holorhodura Cockerell 
Belgian Congo: Kabinda, 6° 8' S. ; 24° 21' E. (J. Bequaert). 

Megachile pennata Smith 

Cape Province: Upington, Dec. 7 (J. Ogilvie); Mafeking, Feb. 
(L. Ogilvie, J. Ogilvie). 

S.W. Africa: Okahandja, Jan. 23 (J. Ogilvie). 

Megachile rufipes (Fabricius) 

Belgian Congo: Kabinda, nest in beam of house (J. Bequaert). 
Variety xanthoptera (Schletterer), Luputa (J. Bequaert). 

Trigona bocandei Spinola 
Belgian Congo: Luputa (J. Bequaert). 

Trigona cameroonensis Friese 

Belgian Congo: Kabinda (J. Bequaert); Vill. Malela (Chief Ka- 
sende) (J. Bequaert). 

Trigona staudingeri Gribodo 
Belgian Congo: Kabinda (J. Bequaert). 

Trigona togoensis Stadclmann 

Belgian Congo: Kabinda, at flowers of cultivated coffee (J. Be¬ 
quaert). 
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STUDIES OF PERUVIAN BIRDS. NO. XXVI 1 

NOTES ON THE GENERA AGRIORNIS , MUSCISAXICOLA , 
MYIOTHERETES , OCHTHOECA , COLONIA, KNIPOLEGUS , 
PHAtfOTfg/CCtfS, FLUV1COLA , AND PA MPHOTRIGON 

By John T. Zimmer 

I am greatly indebted to Mr. W. E. C. Todd of the Carnegie Museum, 
Pittsburgh, for permission to examine certain material in the collection 
under his charge. I am also grateful to Mr. J. D. Macdonald of the 
British Museum for the critical identification of a Peruvian specimen in 
that institution. 

Names of colors are capitalized when direct comparison has been 
made with Ridgway’s 'Color Standards and Color Nomenclature. , 

Agriornis microptera andecola (D’Orbigny) 

Pepoaza andecola D'Orbigny, 1840, *Voy. Am6r. M6rid.,’ Oiseaux, p. 351— 
“sur les parties les plus 61ev6es du plateau des Andes” = Bolivia; Paris Mus. 

Agriornis andecola paznae M£nt£igaijx, 1909 (Jan.), Bull. Mus. Hist. Nat. Paris, 
XIV, p. 340—road from Paziia to Urmiri, near Lake Poopo, Oruro, Bolivia; Paris 
Mus. 

Puno, 1 1 9 ; Tirapata, 1 

The species has not been recorded heretofore from Perti, but probably 
is a regular winter visitor to the highlands in the neighborhood of Lake 
Titicaca. 

These birds agree well with several others from northern Bolivia in 
respect to the browner and less pronounced streaking on the throat 
which, in turn, is less purely white than in the average of a dozen birds 
from Argentina. Also, the general color of the body is more buffy and 
less grayish than in the Argentine specimens. I cannot, however, find 
any difference in the comparative slenderness of the bill in birds from the 
two regions, even when only selected specimens are compared. 

Two adult males from Cuchacancha, Bolivia, are not very different 
from the adult Argentine males although the general color is slightly 
more buffy in hue and the streaks on the throat are somewhat less clearly 
blackish, having a faint trace of brown. 
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Three adult females from Guaqui, Cuchacaneha and Vinto, Bolivia, 
are not clearly distinguishable from four adult females from Tucumdn, 
Argentina. Two young males (first annual plumage ?) from Cuchacan- 
eha, Bolivia, and Puno, Peni, are decidedly less strongly marked on the 
throat and more buffy on the belly than two birds in comparable plumage 
from Tucum&n, but a young male from Salta, Argentina, is a good match 
for the Puno specimen and one from San Antonio de los Cobres, Province 
of Los Andes, is ochraceous below and very lightly marked on the throat. 
A young female from Tirapata, Peni, is similarly matched by one from 
the Province of Salta. 

The most satisfactory arrangement of the material in hand places the 
birds from the provinces of Salta and Los Andes with the Bolivian and 
Peruvian series of andecola while the Tucumdn examples presumably 
represent the southern form, microptera , which is said to be only a winter 
visitor in that region. The status of andecola in extreme northern 
Argentina and, for that matter, in southeastern Peril has yet to be deter¬ 
mined, but it is probable that it breeds throughout its entire range. The 
young male from San Antonio de los Cobres is in its post-juvenal molt. 

Specimens Examined 

A. m. microptera. — Argentina: Tucumdn, 2 cT, 2 9 ; Manchala, 1 9 ; Sai- 
miento, 1 9 ; Tafi del Valle, 1 Angaco Sud, 1 c?; Santiago del E&tero, 1 cf. 

A. m . andecola. — Argentina: Cachi, Prov. Salta, 1 d\ 1 9 ; San Antonio de 
los Cobres, 1 d 1 . Bolivia: Cuchacaneha, 3 d\ 1 9 ; Vmto, 1 9 ; Guaqui, 1 9. 
PERtJ: Puno, 1 d\ 1 $ ; Tirapata, 1 9 - 

Agriomis andicola albicauda (Philippi and Landbeck) 

Dasycephala albicauda Philippi and Landbeck, 1863, Arch. Naturg., XXIX 
(1), p. 132—one of the valleys of the cordilleras of Peni = Prov. Tacna, Chile (type 
said to be labeled “Arica”) ,* Chilean Nat. Mus., Santiago. 

Comparison of ten Peruvian specimens with six Ecuadorian birds 
shows an appreciable difference in the two series. Ecuadorian birds are 
larger [adult males: wing, 145 (badly wom)-151 mm.; tail, 120 (badly 
worn, 114); tarsus, 42-43.25; females and young males: wing, 135- 
140.5; tail, 112-115; tarsus, 39.25-43]. Peruvian specimens are smaller 
[adult males: wing, 136-146; tail, 108-117.5; tarsus, 39-40; females and 
young males: wing, 130-136, tail, 100-110; tarsus 36.5-40]. I have 
included the measurements of one Chilean and three Peruvian birds in 
the collection of Field Museum of Natural History, Chicago. 

In addition, the Ecuadorian birds are darker in color on the whole 
upper surface and on the breast and sides, and the females and young 
males have the breast more prominently streaked. So far as I can ob- 
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serve, there is no difference in the marking of the tail. A single specimen 
from above Tafi del Valle, Argentina, differs from all of the others by the 
possession of very extensive dusky brown bases on all of the rectrices. 
Attention has already been called to this bird by Chapman (1926, Bull. 
Amer. Mus. Nat. Hist., LV, p. 471). More material from northern 
Argentina is needed to determine the status of the resident form which, 
if like the specimen in hand, certainly should be separated from the 
Ecuadorian and Peruvian birds. 

In any case, the differences shown by the skins from Peril and Ecuador 
are sufficient to warrant the separation of two subspecies in these two 
respective regions. The name andicola is available for the Ecuadorian 
form and, since this name is the oldest in the species, it must become the 
specific name. According to the International Rules it is not invalidated 
by the earlier “andecola” which is in use in the montana group and hence, 
in spite of the unfortunate similarity, it is not entitled to be dropped in 
favor of “pollens” which otherwise would be available for the Ecuadorian 
form. 

Records are from Cachupata and Lucre. 

Specimens Examined 

A. a. andicola. — Ecuador: Bestion, 2 cf, 1 9; Anti&ana, 1 cf; Quito, 1 d; 
Cumbaya, 1 d. 

A. a. albicauda .— Per'C : La Raya, 1 9, 1 (?); Rumicruz, 3 tf,l $; Tulpo, 
2 d; Huamachuco, 1 d\ Cajamarca, 1 9; 1 9 1 ; La Qumua, 1 d 1 ', mountains 
near Otuzco, 1 d l . Chile: Putre, Tacna, 1 cT 1 . 

A. a. subspecies?: Argentina: above Tafi del Valle, 1 9- 

Muscisaxicola rufivertex pallidiceps Hellmayr 

Musdsaxicola rufivertex 'pallidiceps Hellmayr, 1927 (April 11), Field Mus. Nat. 
Hist. Publ., Zool. Ser., XIII (5), p. 21—twenty miles east of San Pedro, Antofo- 
gasta, Chile; d ; Field Mus. Nat. Hist. 

Five specimens from Arequipa and one from Moquegua belong with¬ 
out question to this pale-capped subspecies. There has been no definite 
record of this form from Peni although Taczanowski’s record of “rufiver¬ 
tex” from Arequipa rather certainly belongs here. 

One specimen from Cuchacancha, Bolivia, also belongs to pallidiceps 
although eleven other specimens from the same locality are occipitalis . 
The specimens were all taken in June and there is little doubt that the 
individual belonging to pallidiceps was a migrant from the south. The 
Arequipa and Moquegua birds also were taken in June and it is possible 
that they, too, are merely winter visitants from the south although there 

1 Specimens in Field Museum of Natuial History, Chicago 
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is no known conflict in ranges (as at Cuchacancha) to necessitate some 
such assumption or to prevent pallidiceps from occupying the region as a 
resident. 


Musdsaxicola rufivertex occipitalis Ridgway 

Musdsaxicola occipitalis Ridgway, 1887 (November), Proc. U. S. Nat. Mus., 
X, p. 430—Lake Titicaca; U. S. Nat. Mus. 

Mu8cisaxicola rufivertex ruficrissa Cory, 1916, Field Mus. Nat. Hist. PubL, 
Om. Ser., I, p. 342—Macate, Peril; “d*” = 9; Field Mus. Nat. Hist. 

I can find no differences in color between the birds from northern 
Peril and those from southern Pen! and northern Bolivia. Males from 
northern Perd appear to be smaller than those from the southern locali¬ 
ties with the exception of a single specimen from La Raya, possibly 
wrongly sexed, which has the measurements of the northern examples. 
Females do not show the same differences and only two of six Bolivian 
birds of that sex are larger than the northern birds. Actual measure¬ 
ments are as follows: 

S. Pen! and Bolivia: males, wing, 111-122 mm.; tail, 73-81; females, 
wing, 105.5-112.75; tail, 67-72. N. Perd: males, wing, 109-113; tail, 
70-74.5; females, wing, 105-108; tail, 68-72.5. 

Central Peruvian birds that I have seen are all females and inconclu¬ 
sive except that one from La Quinua has the wing only 103 mm., there¬ 
fore probably to be associated with the northern series. 

It might be possible to recognize ruficrissa on the basis of the larger 
size of the males, but I should like to see this apparent distinction con¬ 
firmed by additional specimens from the north before formally acknowl¬ 
edging the separation. 

Records are from Lake Titicaca, Ocros, Calca, Urcos, Lauramarca, 
Lucre, Chicla, Tarma, Hacienda de Queta, Tinta, Junin, between Cacas 
and Palcamayo, and Cutervo. 

Specimens Examined 

M. r. rufivertex. Chile : Tofo, 1 9 ; Caj6n del Rio Blanco, 1 (?); Romero, 
Coquimbo, 1 c? 1 (type of “sariborni”); “Chile?”, 1 (?). 

M. r. pallidiceps. — Chile: twenty miles east of San Pedro, 1 (type). 
Argentina: Cerro Mufioz, 1 cf 1 ; Tilcara, 1 9 ; Chorrillo, Los Andes, 1 cf; Cachi- 
pampa, Salta, 1 cf. Bolivia: Cuchacancha, Cochabamba, 1 9. Per^: Are- 
quipa, 4 <?, 1 (?); Moquegua, 1 cT. 

M. r. occipitalis. —Per^ : Tirapata, 1 La Raya, 1 d\ 1 9; Puno, 1 cf; 
Ttica-Ttica, 2 <?, 1 (?); Oroya, 2 9; La Quinua, 1 9 1 ; Macate, 1 9 1 (type of 
‘rufanssa”); Cajamarca, 2 cT, 1 9 1 ; Huamachuco, 1 c? 1 ; Cajabamba, 1 &*, San- 

1 Specimens in Field Museum of Natural History, Chicago. 
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tiago, 1 9 ; Tulpo, 1 (?). Bolivia: Cuchacanoha, 7 5 9 ; Vrnto, 1 “Near 

Valparaiso” (errore), 1 (?). 

Ochthoeca oenanthoides polionota Sclater and Salvin 

Ochthoeca polionota Sclater and Salvin, 1870, P. Z. S. London (for 1869), p. 
599—Pitumarca, Peril; British Mus.; paratype in Amer. Mus. Nat. Hist. 

Specimens from northern and central Peril and from the southeastern 
part of the country on the northerner eastern) side of the Andes may all 
be referred to polionota. A male from Oconeque and a female from 
Limbani are not quite typical. Both are a very little paler than the 
average and the Limbani specimen has faint traces of a pale wing-bar, 
while both are smaller than the average, though not outside the mini¬ 
mum of the series from other localities and not so small as the skins of 
oenanthoides examined. 

A male from La Raya, just over the divide in the northern drainage, 
is as dark as any other polionota , but there is a well-marked wing-bar on 
the greater coverts, although it is dull and relatively dark cinnamomeous 
instead of pale and buffy as in oenanthoides. These variations all point 
to the close approach of oenanthoides . 

A single specimen from northern Peril (Huamachuco) is very slightly 
paler above than central Peruvian examples, but the difference is too 
slight to be of great significance. 

A male from Pitumarca, once mounted and now quite faded, is noted 
on the original label as “type” but probably is no more than one of the 
paratypes since the type is said to be in the British Museum. 

Records which belong to polionota are from Ollachea, Maraynioc, 
Ingapirca, Quota, Anta, and Lauramarca. 

Ochthoeca oenanthoides oenanthoides (D’Orbigny and Lafresnaye) 

F(luvicola) Oenanthoides D’Orbigny and Lafresnaye, 1837, Mag. Zool., VII, 
cl. 2, Syn. Av., p. 60 La Paz, Bolivia; Paris Mus. 

Ochthoeca polionota padfica Berlepsch, 1907 (Feb.), Ornis, XIV, p. 354—La 
Paz, w. Bolivia; Frankfort Mus. 

Mibsczsaxicola morenoi Bruch, 1904, Bev. Mus. La Plata, XI, p. 258—Santa 
Catalina, Jujuy. 

A female from Puno and a bird without given sex from Tirapata 
appear to be closer to oenanthoides than to polionota. The localities are 
both in the neighborhood of Lake Titicaca and in better regional associa¬ 
tion with the range of oenanthoides than with that of the central Peruvian 
form. 

Both birds are somewhat darker than two north-Argentine specimens 
and, although I have not compared them directly with examples from 
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northern Chile, I have found three Chilean birds to differ from other 
Argentine specimens in this same manner and have little doubt that the 
north-Chilean and south-Peruvian birds will be found to be much alike. 
The Puno and Tirapata specimens are distinctly paler than any skin of 
polionota examined. The Tirapata bird has a pale wing-bar which is 
only suggested in the Puno example. 

Thus the members of the group from southeastern Peni are not at all 
uniform in their characters, and while those from the northern drainage 
are closer to polionota , they show various degrees of approach to oenan - 
thoides while the reverse is true of specimens from the southern drainage. 

There is another record from Puno which has been placed under 
polionota , but on the basis of the evidence now at hand it should be 
transferred to oenanthoides . 

Specimens Examined 

0. o. oenanthoides. — Bolivia.: Cuchacancha, 1 9. Argentina: Txlcara, 

2 Colalao del Valle, 3 c? x . Per#: Puno, 1 9 ; Tirapata, 1 (?). Chile: Putre, 
1 d”,2 9 *- 

0. o. 'polionota .—PERtr Pitumarca, 1 cT (paratype); Cuzco, lcf; La Raya, 
1 <?, 1 9; Chipa, 3 cf, 4 9 ; Junfn, 1 (?); La Qumua, 2 9 1 ; Oconeque, 1 d\* Lim- 
baw, 1 9; Huamachuco, 1 d”. 

Ochthoeca fumicolor brunneifrons Berlepsch and Stolzmann 

Ochthoeca oenanthoides brunneifrons Berlep&ch and Stolzmann, 1896, P. Z. S. 
London, p. 355—Maraymoc, Peni; Frankfort Mus 

Peruvian birds from the central and northern parts of the country do 
not differ greatly among themselves. Most of the Ecuadorian skins at 
hand are likewise indistinguishable. 

Some skins from Ecuador, particularly the northern part, and from 
southern Colombia are distinctly more rufescent on the under parts and 
much darker brown on the upper parts, but they are not perfectly con¬ 
stant and specimens from Santa Isabel, Colombia, arc quite like central 
Peruvian examples. The localities from which such dark birds are at 
hand are Valle de las Pappas (March) and coast range west of Popayan 
(July), Colombia, and “Pichincha” (January), “Papallacta” (February), 
Taraguacocha (August), and upper Sumaco (January), Ecuador. One 
Peruvian bird from La Lejia exhibits traces of this same depth of hue 
but since it is in molt and retains some of the faded feathers of its older 
dress, exact comparison is difficult. 

Beyond Santa Isabel, at Santa Elena, and at Paramillo in the north- 

1 Specimen*, in Field Mubeum of Natural History, Chicago 
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ern part of tlio western Colombian Andes, the birds appear to be even 
more rufeseent on the under parts and are likewise quite rufeseent above 
without the dark brown coloration of the Valle de las Pappas specimens. 
This character was noted by Chapman (1917, Bull. Amer. Mus. Nat. 
Hist., XXXIII, p. 428) who ascribed it to a seasonal cause since the 
rufous birds were taken in November and January, the dark and some¬ 
what rufous skins in March and July, and the typically lighter plumaged 
examples in September. However, I have Peruvian specimens taken in 
March, April, June, July, August, October, November, and December and 
Ecuadorian specimens dated in January, February, May, and Septem¬ 
ber, and I am unable to find a seasonal distinction which would account 
for the intensity of coloration exhibited by the Paramillo and Santa 
Elena birds. The darker tones of the north-Ecuadorian and south- 
Colombian specimens are not quite accounted for on this basis, either, 
but it is doubtful if they are due to more than individual variation with a 
possibility of some bearing on the lines of divergence of the rufous north- 
Colombian populations. The latter, in addition, are smaller than true 
brunneifrons and appear to deserve a name as follows below r . 

Peruvian records of brunneifrons are from Paucal and Montana 
Hucan, above Cutervo. 

Ochthoeca fumicolor ferruginea, new subspecies 

Type from Santa Elena, Antioquia, Colombia; altitude 9000 feet. No. 133,640, 
American Museum of Natural History. Adult male collected November 15, 1914, 
by Miller and Boyle; original No. 10,046. 

Diagnosis.-— Similar to 0. f. brunneifrons of central and northern Perti, Ecuador, 
and southern Colombia, but smaller and more rufeseent. 

Range. —Temperate Zone of the northern ends of the Western and Central 
Andes of Colombia. 

Description op Type. —Forehead buffy whitish, continued over the eyes in a 
broad superciliary stripe which changes to cinnamon over the auriculars; top of 
head near Sepia, somewhat grayer anteriorly; back Auburn X light Chestnut; upper 
tail-coverts somewhat browner. Lores dull grayish; auriculars dull brownish; chin 
whitish, forming a distinct patch; malar region and sides of neck Cinnamon-Brown X 
Dresden Brown; lower breast and belly deep Cinnamon-Rufous X Ferruginous; 
breast, throat, and sides a little duller; flanks Ferruginous X Burnt Sienna; lower 
mid-belly restrictedly whitish; under tail-coverts pale ochraceous buff. Wings 
sooty; outer margins of inner secondaries and tertials narrowly pale rufeseent, broad¬ 
est on inner tertials; greater upper wing-coverts broadly tipped with bright Mikado 
Brown; median series with tips deeper rufous; lesser series colored like the mantle; 
under wing-coverts and axillars much like the upper belly; inner margins of remiges 
narrowly whitish. Tail sooty, with outer margin of outer web of outermost rectrices 
indistinctly pale. Bill (in dried skin) blackish; feet blackish. Wing, 80 mm.; tail, 
69.25; exposed culmen, 11; culmen from base, 15.5; tarsus, 20.5. 
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Remabks. —Female like the male m color but smaller; wing, 76.5-78 
mm.; tail, 65-68.5. The males, in series, measure: wing, 78-84 mm.; 
tail, 69.25-74. 

The depth of color on the under parts in this form shows a decided 
trend m the direction of superciliosa of the Merida region of Vene¬ 
zuela. The M6rida birds differ from all the forms heretofore assigned to 
the fumicolor group by the uniform cinnamomeous superciliaries, the 
obscurity of the upper parts, the completely white outer web of the outer 
remiges, and the single wing-bar, but these characters are no more than 
extremes of characteristics found in fumicolor and its conspecies. The 
outer w r eb of the outer tail-feathers is narrowly margined with paler, in 
these forms, although it is never clear white. The superciliaries vary 
from plain whitish to a decided cinnamomeous hue on the posterior por¬ 
tion. The upper parts are variable in hue. The wing-bar on the median 
wing-coverts is sometimes very dark and inconspicuous and far from the 
prominent band which it is in other cases. So far as range is concerned, 
superciliosa merely extends the range of the fumicolor group without 
encroaching on it at any place. 

These considerations and the undoubted affinity which superciliosa 
has to the fumicolor group impel me to include the Merida form with 
fumicolor as the most northern, as well as the most richly colored member 
of that species. 


Ochthoeca fumicolor berlepschi Hellmayr 

Ochthoeca fumicolor berlepschi Hellmayr, 1914, Novit. Zool., XXI, p. 167— 
Malaga, w. Bolivia; cf 1 ; Berlepsch Coll., Frankfort Mus. 

Specimens from southeastern Peril and from the Urubamba Valley 
belong to the Bolivian form as has been determined by previous workers. 

Aside from the localities from which material has been examined as 
noted herewith, there is a record from Cachupata. 

Specimen's Examined 

0. f. fumicolor, — Colombia: “Bogotd,” 9 (?); Choachi, 2 (?); El Pili6n, 2 cT, 
1 9 ; Chipaque, 3 d\ 1 9, 1 (?); La Mar, Cundmamarca, 2 cF; Palo Hucco, 1 9 1 . 
Venezuela: P&ramo deTamd, 3 9 K 

0 . /. ferruginea. —Colombia: Santa Elena, 2 cF (mcl. type), 1 9, 1 (?); 
ParamiUo, 3 cF, 5 9 . 

0./. brunneifrons. —Colombia: Santa Isabel, 6 cF, 5 9 ; coast range west of 
Popayan, 1 cF; Valle de las Pappas, 3 cF, 1 9, 1 (?). Ecuador: Oyacachi,4 cF; 
Mojanda, 1 cF, 2 9; Cayambe Mountains, 1 9 ; upper Sumaco, 1 cF; Papallacta, 


1 Specimens m Field Museum of Natural History, Chicago. 
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2 d\ 1 9; Pichincha, 1 cf*, 3 9; Lloa, 1 Bestion, 1 tf, 2 9; Mt. Chimborazo, 
2 cf*; Urbina, 2 (?); Cerro Huamani, 1 d”; Quito, 2 (?); Taraguacocha, 2 cf; El 
Paso, 1 cf; Yanacocha, 1 9. Peru: Maraynioc, 2 d\ 2 9; Pariayacu, 2 d\* 
Levanto, 1 cf; Lcimebamba, 1 cT; Taulis, 2 d\ 1 9 ,* Chugur, 2 d"; La Lejia, 1 cf , 
2 9; Molinopampa, 1 9 *; mountains east of Balsas, 1 9 l ; mountains near Hu&mico, 
2 cf 1 , 1 9 1 . 

0. f. berlepschi. —Per#: Machu Picchu, Cedrobamba, 1 d% 1 9; Limbani, 
1 cf. Bolivia: Cocapunco, 1 (?); (no locality), 1 (?). 

0. /. superdliosa. — Venezuela: M6rida region (Escorial, La Culata, El Valle, 
Conejos, Lagunillas, El Loro, M6rida), 10 d\ 5 9,7 (?). 


Ochthoeca leucophrys leucometopa Sclater and Salvin 

Ochthoeca leucometopa Sclater and Salvin, 1877, P. Z. S. London, p. 19—part; 
type from Chihuata (above Arequipa), Peril; British Mus. 

Six males and two females from Cocachacra, two females from 
Lomas (near Cachendo), and a female from Jesus (above Arequipa) all 
agree in the relative grayness of the upper parts, the broad and well- 
defined white forehead, and the large bill. The uropygium is somewhat 
brighter and warmer than the mantle but much less so than in any 
of the birds from the true Andean plateau. The range of leucometopa 
thus appears to be restricted to the Pacific slope of the Andes from the 
neighborhood of the Rimac Valley, above Lima, south to extreme north¬ 
ern Chile. The highlands of Junln are inhabited by a distinct form 
which is much darker than the coastal birds and which has been sepa¬ 
rated under the name interior , next to be discussed. 

Records of leucometopa are from Chihuata, Islay, and Palca. 

Ochthoeca leucophrys interior Zimmer 

Ochthoeca leucophrys interior Zimmer, 1930 (Dec. 10), Field Mus. Nat. Hist. 
Publ., Zool. Ser., XVII, p. 365—-mountains near Hu&nuco, Perti; cf; Field Mus. Nat. 
Hist. 

A male from Acobamba, a female from Oroya, and two males, three 
females, and a young bird of uncertain sex from Chipa maintain the 
characters given for this central Peruvian form. The general coloration 
is dark, especially on the top of the head where its dusky hue is in greater 
contrast to the color of the back than in the allied forms. The bill is 
about as broad as in leucometopa although averaging a little shorter. 

The range of interior may thus be expanded to the southward to cover 
the Junin region from Hu&nuco on the north to the valley of the upper 
Mantaro on the southeast. Records are from Tarma, Acobamba, 
Acancocha, and Huanta. 
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Ochthoeca leucophrys urubambae, new subspecies 

Type from Ttica-Ttica, near Cuzco, Perd; altitude 11,500 feet. No. 145,230, 
American Muse um of Natural History. Adult male collected July 2,1916, by Frank 
M. Chapman and George K. Cherrie. 

Diagnosis. —Similar to 0. Z. leucotnetopa of the coast region of southern Peril 
and northern Chile, but with the coloration of the back much less grayish and more 
hnffy brownish; forehead averaging more narrowly and less sharply white; bill 
shorter and more slender. Compared with 0. 1. interior of the Junin highlands, 
the dorsal coloration is paler and the bill is more slender though not always shorter. 

Range. —Urubamba Valley, Peril; Temperate Zone. 

Description op Type. —Top of head Mouse Gray; forehead rather narrowly 
whitish, tinged with gray medially but purer white over the lores and continuous 
with a broad white superciliary stripe; mantle light Hair Brown anteriorly, tinged 
with Drab posteriorly and passing into Buffy Brown on the rump; upper tail-coverts 
like the upper mantle. Lores sooty gray continuous with a narrow blackish line 
over the eye, widening into a broad dark fuscous patch occupying the auriculars; 
chin and throat grayish white centrally, more grayish laterally; the malar region, a 
subocular lunule, and the base of the auriculars also whitish; breast light grayish, 
darker gray on the sides; belly, flanks, and under tail-coverts white with a faint 
grayish tinge, especially laterally. Wings fuscous; outer margins of inner secondaries 
buffy; tips of inner secondaries and outer margins and tips of tertials more whitish; 
bend of wing, outer margin of outer primary-covert, and a narrow outer margin of 
outer primary white; greater upper wing-coverts with rather inconspicuous margins 
of light cinnamomeous buff; similar margins suggested on the median series; under 
wing-coverts and inner margins of the remiges white. Tail fuscous black with fine 
whitish tips on most of the rectrices; outer rectrices with entire outer webs white ex¬ 
cept near the tips where the blackish color of the inner web encroaches in a small 
dark spot, not reaching the outer margin. Bill (in dried skin) black; feet black. 
Wing, 80 mm.; tail, 73; exposed culmen, 11.5; culmen from base, 15.5; tarsus, 21.5. 

Remarks. —Female similar to the male. 

The length of bill (culmen from base) appears to vary between 15 
and 16.5 mm. while in leucometopa it measures from 16.5 to 19. The 
difference in the width of the bill is less easily shown by tabulated meas¬ 
urements, but the appearance in the two forms is quite markedly differ¬ 
ent in most specimens and in series is particularly noticeable. 

As in the allied forms, occasional skins show ill-defined wing-bars of a 
rufescent tone and young birds may have such bands well developed and 
bright cinnamon-rufous, with considerable resemblance to typical 
leucophrys . 

Records are from Chospiyoc, Calca, Pisac, Cuzco, Tinta, Anta, 
Urubamba, Lauramarca, and Paucartambo. 

In northern Peril, on the eastern side of the Western Andes (including 
the valleys of the Rio de Huaras and the Rio Chuquicara), the birds are 
again different from interior and leucometopa and are closer to urubambae , 
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although more warmly colored on the upper parts. In 1930 (Field Mus. 
Nat. Hist. Publ., Zool. Ser., XVII, p. 365) I identified birds of this sort 
as leucometopa with some hesitation, but a more adequate series now at 
hand reveals their distinction. This form may be known as follows. 

Ochthoeca leucophrys cajamarcae, new subspecies 

Type from Cajamarca, Peni; altitude 9500 feet. No. 495,212, American 
Museum of Natural History. Adult male collected June 22,1894, by 0. T. Baron. 

Diagnosis. —Similar to 0.1. interior of the Eastern Andes in the Junfn region of 
central Peril, but coloration of the upper parts somewhat lighter, the top of the head, 
especially, not so dark, and with a generally warmer tone on the back; bill slightly 
smaller. Compared with 0. 1. urubambae of the Urubamba region, the upper 
parts are more deeply colored. Compared with leucometopa of the southern coastal 
region, the hue of the upper parts is decidedly warmer and darker, and the bill is 
smaller as in urubambae. 

Range. —Humid Temperate Zone of northern Peni in the Western Andes, from 
above Aguamiro to the Cajamarca region. 

Description of Type. —Forehead and broad superciliary stripe white; top 
of head dark Hair Brown; mantle slightly darker than Hair Brown anteriorly, a 
little darker and warmer posteriorly, and passing into a definite rufescent hue (near 
light Bister X Sepia) on the rump; upper tail-coverts like the anterior mantle. 
Lores dark Fuscous, slightly tinged with grayish; a narrow fuscous line over the eye; 
auriculars dark fuscous with some white at base of lower feathers; a small whitish 
lunule below the eye; malar region whitish; chin and throat pale grayish, darker 
laterally; breast pale gray, darker on the sides; flanks lighter gray; middle of belly 
and under tail-coverts white. Wings Fuscous; outer margins of the secondaries 
and tertials whitish, with a slight buffy tinge basally; bend of wing, outer web of 
outer primary covert, and a narrow outer margin of outer primary white; median 
and greater upper wing-coverts with inconspicuous margins of dull rufescent brown; 
under wing-coverts grayish white; inner margins of remiges buffy whitish; tail 
Fuscous with outer web of outer rectrices white except at tip where the white is 
restricted to a narrow outer margin; all rectrices with suggestions of narrow white 
tips. Bill (in dried skin) blackish; feet dark brown. Wing, 79 mm.; tail, 70: 
exposed culmen, 11; culmen from base, 16; tarsus, 22. 

Remarks.— Female like the male. 

A topotypical male is somewhat darker than the average, showing 
an approach toward the characters of interior . 

Ochthoeca leucophrys piurae Chapman 

Ochthoeca piurae Chapman, 1924 (June 20), Amer. Mus. Novitates, No. 118, 
p. 3 —Palambla, Perti; cf; Amer. Mus. Nat. Hist. 

The two original specimens, male (type) and female are the only 
recorded examples of this interesting form. It is the most distinct of the 
various members of the group, although its affinity is closer to leucome - 
topa than to any other species. It is decidedly smaller than its con- 
species and has the bill exceptionally short, though broad. The back is 
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even more rufescent than in typical leucophrys and darker, although the 
bands across the wing are much the same in the two birds. The outer 
web of the outer rectrix is entirely white as in many skins of leucophrys 
and, in addition, the entire outer web of the outer primary is similarly 
white, whereas only the outer margin of the outer web of this feather is 
white in the allied forms. The white lunule below the eye is not so 
positive in piurae as in its conspecies, but it is present and adds one more 
link in the chain of characters pointing to the relationship herein ac¬ 
cepted. 

Specimens Examined 

0. Z. piurae .—Per#: Palambla, 1 c? (type), 1 9. 

0.1. cajamarcae .—Per#: Cajamarca, 3 & (inel. type), 1 & 1 ; Cajabamba, 3c?, 
1 9 ; Santiago, 1 c?, 1 9; Huamachuco, 1 9 ; Tulpo, 1 (?); Maeate, 1 cT 1 ; Cullcui, 

1 &K 

0. Z. interior. —Per^: Mountains near Hu&nuco, 1 c? (type) 1 ,1 9 l ; La Quinua, 

2 c? 1 ,2 9 1 ; Acobamba, 1 c?J Chipa,2 c?, 3 9,1 (?); Oroya, 1 9. 

0. Z. urubambae. —Pbr^: Ttica-Ttica, 3 c? (incl. type); Ollantaytambo, 2 d\ 
1 9 ; Huaracondo Cafion, 4 c?, 3 9,1 (?); Cuzco, 3 c?, 4 9 ; Lucre, 2 c?. 

0. 1. leucometopa. —Per<j: Jesus, Arequipa, 1 9 ,* Cocachacra, 6 d\ 2 9; 
Lomas, near Cachendo, 2 9 ; Matucana, 3 c? 1 . Chile : Putre, 1 c? x , 2 $ 1 . 

0. 1. leucophrys. — Bolivia: Vinto, Cochabamba, 2 c?, 1 9 ; Tujma, 4 9; 
Parotani, 2 c? ; Califomia, Santa Cruz, 1 9. 

0. Z. tucumana. — Argentina: Norco, Tucum&i, 3 <?, 1 (?); Sarmiento, 1 9 ; 
LaCienaga Id 1 , 1 9; Anfama, 1 C?) 1 ; Aconquija, 1 (?) 1 ; Las Pavas 5 C?) 1 ; Tafi 
Viejo, 1 9. 

Ochthoeca rufi-pectoralis rufi-pectoralis D’Orbigny and Lafresnaye 

F(luvicola) rufi-pectoralis D’Orbigny and Lafresnaye, 1837, Mag. Zool., VII, 
cl. 2, Syn. Av., p. 60—Ayupaya, rep. Boliviana; Paris Mus. 

Limbani, 5 d\ 1 9,2 (?); Oconeque, 1 d 71 . 

Typical rufi-pectoralis is separable from the other members of the 
species by the absence of the broad rufous band across the wing on the 
tips of the greater wing-coverts. This band, nevertheless, is indicated 
in numerous specimens by touches of rufous at the tips of the greater 
coverts which may be complete enough to form a very narrow lino across 
the wing. Such indication is more prevalent in birds from southeastern 
Perti (approaching the range of tectricialis ), although it is present also in 
Bolivian examples from as far east as the Cochabamba region. Tac- 
zanowski describes a specimen with a narrow rufous wing-bar, from 
Cachupata, Perd, placing it in rufi-pectoralis as does Sclater in the ‘Cata¬ 
logue of Birds of the British Museum.* Hellmayr places these references 


1 Specimens in Field Museum of Natural History, Chicago. 
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under tectridalis which has narrower wing-bars than the other forms to 
the northward, though these bars are wider than in any of the extreme 
examples of rufirpedoralis at hand. 

Cachupata, though in the Department of Cuzco, is east of the East¬ 
ern Andes, in the same general region as the Carabaya and Marcapata 
districts which are in the range of rufirpedoralis , and from Taczanow- 
ski’s description of his Cachupata bird I conclude that it was a specimen 
very like some of the skins of rufirpedoralis now before me; hence I 
replace the record under the Bolivian form. 

Other records of rufirpedoralis are from Marcapata and Limbani. 

Ochthoeca rufi-pectoralis tectridalis Chapman 

Ochthoeca lessoni tectridalis Chapman, 1921, Bull. U. S. Nat. Mus., CXVII, 
p. 88—Huaracondo Cafion, Perti; cT; Amer. Mus. Nat. Hist. 

Huaracondo Canon, 1 d 71 (type), 1 9 ; Cedrobamba, 1 d 71 ; Maray- 
nioc, 5 cf, 4 9,1 (?); Rumicruz, 2 d\ 4 9. 

Extreme examples of this form have the rufous bar on the wing 
moderately narrow, though quite clear and distinct, but some examples 
at the other extreme have it as wide as in the narrowest extreme of 
rufopedus. The average is thus somewhat less than in centralis. The 
back averages a little browner than in centralis but decidedly browner 
than in rufopedus or rufirpedoralis, and the rufous color of the breast is 
relatively dark and extensive as in the typical form. 

The birds with the narrowest wing-bars appear to be those from the 
Urubamba Valley, in closest proximity to the range of rufirpedoralis, 
while the skins from those nearest the range of centralis approach that 
form more closely. Intergradation is thus regular in respect to this 
character. 

Records are from above Torontoy, Machu Picchu, and Pumamarca. 

Ochthoeca rufi-pectoralis centralis Hellmayr 

Ochthoeca rufi-pectoralis centralis Hellmayr, 1927 (April 11), Field Mus. Nat. 
Hist. Publ., Zool. Ser. f XIII (5), p. 49— Panao Mts., Perti; 9; Field Mus. Nat. 
Hist. 

San Pedro, south of Chachapoyas, 2 9 ; La Lejia, 4 d\ 1 9,1 (?); 
Levanto, 1 d\ 1 9 ; Leimebamba, 2 9. 

In this form, the wing-bar averages wider than in tedridalis (although 
it is equalled by some specimens of that form); the back is as in tedri - 
dalis, being browner than in rufirpedoralis and rufopedus ; and the 
pectoral area is much like that of rufopedus in extent (narrower than in 
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tectricialis and rufi-pectoralis ) though somewhat clearer rufous than in 
rufopectus , less intense than in tectricialis or rufi-pectoralis. 

I have not seen examples from west of the Marail6n east of the West¬ 
ern Andes, which Hellmayr referred to centralis (without, however, 
examining the specimens). There is a possibility that they may be 
referable to rufopectus which is found on the western slope of these 
mountains in Peril but on both eastern and western drainages in Ecua¬ 
dor. Specimens from Molinopampa, near Chachapoyas, are somewhat 
intermediate between the two forms, but the specimens listed above are 
all clearly centralis . The record from Paucal rather certainly belongs to 
rufopectus (q.v.). 

Records are from Panao Mountains, mountains near Hu&nuco, and 
Molinopampa with certainty; Tambillo, Cutervo, Palto, and Tamia- 
pampa, with some question. 

Ochthoeca rufi-pectoralis rufopectus Lesson 

TyrannuLus rufopectus Lesson", 1844 (Aug.), f>ho du Monde Savant, XT, 
No. 10, p. 233—“Colombie” = Bogota. 

ElTambo, 1 d”, 2 9 ; Chugur, 2 cf; Taulis, 2 <?, 3 9,1 (?). 

Birds from the western slope of the Western Andes in Peril are insepa¬ 
rable from all the Ecuadorian specimens and most of the Colombian 
ones, excluding poliogastra of the Santa Marta region. Whether or not 
these Colombian birds all belong to rufopectus is not determinable at 
present. Chapman (1917, Bull. Amer. Mus. Nat. Hist., XXXVI, 
p. 429) pointed out that a birdjrom Palo Hueco, near Bogota, was more 
olivaceous above than more western (and southern) specimens, while 
old “Bogota” skins were much ruddier. 

I have seen seven “Bogota” skins, including the three mentioned 
by Chapman, and all agree in their relative paleness and ruddiness. 
Young birds sometimes exhibit a similar tone of coloration, but the 
Bogota birds are not young. 

On the other hand, a specimen from the Western Andes, above 
Salento, is very much like the Palo Hueco bird, although a number of 
skins from Laguneta (between Bogota and Salento) and one from the 
Paramillo trail, farther to the northward, are quite like the average 
Colombian and Ecuadorian examples. 

It is quite possible that the ruddy color of the Bogota birds is due to 
postmortem change, but it seems likely that the original color of these 
specimens was paler on the back than the dark hue exhibited by most of 
the Colombian examples. The problem must await solution by the 
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collection of a aeries of fresh specimens in the vicinity of Bogota to deter¬ 
mine the exact character of typical rufopectm. Should it be found to be 
a regularly pale-backed form, a now name must be supplied for the exten¬ 
sive population ranging from the Central and Western Andes of Colombia 
through Ecuador to northwestern Pom. 

I have noted on an earlier page that records from the eastern side of 
the Western Andes, west of the Marafi6n, (Tambillo, Cutervo, Palto, 
and Molinopampa) may possibly belong to this form instead of to cen¬ 
tralis. There is a direct Temperate Zone connection between Cutervo 
and Chugur and also a broken Subtropical Zone connection, whereas 
between Cutervo and the Chachapoyas region the Subtropical Zone is 
broken by the canon of the Maran6n; the Temperate Zone is similarly 
interrupted in the north though it is continuous by way of the extreme 
head of the Rio Marandn, a long way to the south. Nevertheless, both 
patterns of distribution occur in different species and it is impossible to 
speak with certainty in the present case without an examination of per¬ 
tinent material. Chugur specimens are rufopectus and the Chachapoyas 
birds are centralis. The records from the dubious localities may be left 
with centralis, where Hellmayr has assigned them, until proof of the con¬ 
trary is forthcoming. 

The record from Paucal I would unhesitatingly transfer to rufopectus 
which occurs at Taulis only a few miles away in the same region. 

Myiotheretes striaticollis striaticollis (Sclater) 

Taenioptera striaticollis Sclater, 1853 (June), P. Z. S. London, XIX (for 1851), 
p. 193, PI. xlii —Ecuador; coll, of Edward Wilson, repository unknown. 

Orodynastes striaticollis columbianus Todd, 1913 (August 8), Proc. Biol. Soc. 
Wash., XXVI, p. 171—San Lorenzo, Santa Marta Mts., Colombia; &; Carnegie 
Mus. 

Cajabamba, 2 cF, 1 9 ; Cajamarca, 1 9 ; Taulis, 3 cF; La Lejia, 
2 cF; San Pedro, 1 9 ; Uchco, 1 9 ; Utcuyacu, 2 cF. 

Peruvian birds from as far south as the Junfn region are not clearly 
separable from Ecuadorian and Venezuelan specimens although there is 
a tendency toward heavier and blacker streaks on the anterior under 
parts in the Peruvian examples. 1 

Skins from the extreme southeastern part of the country, on the other 
hand, are readily distinguishable and belong to the north-Argentine 
subspecies, pallidus , next to be discussed. 

This raises the question of the identity of Tyrannus rufiventris of 
D'Orbigny and Lafresnaye, heretofore placed in the synonymy of typical 
striaticollis but possibly properly belonging under pallidus .„ Eortunately, 
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the name is preoccupied and its identity is only a matter of academic 
interest which can have no effect on the nomenclature of the group. The 
identity of other Bolivian specimens is discussed under pallidus. 

Records of striaticollis are from Huancabamba, Garita del Sol, 
Pariayacu, Auquimarca, Chachapoyas, Succha, Paucal, Chinchao, and 
Panao. 

Myiotheretes striaticollis pallidus Berlepsch 

Myiotheretes striaticollis pallidus Berlepsch, 1906 (May), Bull. Brit. Om. Cl, 
XVI, p. 98—Norco, TucumAn, Argentina; cT; Frankfort Mus. 

Inca Mine, 1 d 71 ,1 9 ; Santo Domingo, 2 d\ 1 9 ; Marcapata, 1 (?). 

Compared with six birds from the Tucum&n region, these southeast- 
Peruvian examples agree quite closely, confirming Chapman's observa¬ 
tion (1926, Bull. Amer. Mus. Nat. Hist., LV, p. 472) on the Inca Mine 
specimens and one Tucum&n bird. 

The case is not so simple with regard to Bolivian specimens. 
D'Orbigny and Lafresnaye (1837, Mag. Zool., VII, cl. 2, Syn. Av., p. 45) 
described the Bolivian birds under the name Tyrannus rufiventris (ante¬ 
dated by Vieillot, 1823). The reference has been placed under typical 
striaticollis by all authors, and Hellmayr found the type to be “not 
appreciably different from Peruvian and Ecuadorian examples." I 
have two examples from Bolivia; one from near La Paz and the other 
from the Cochabamba region. The La Paz (Pongo) skin is in worn 
condition but agrees well with a comparable specimen from Santo Do¬ 
mingo, Peril. The Cochabamba (Incachaca) skin is very fresh and is 
very similar to a bird of the same sex and season (female; May) from 
Concepcion, Tucum&n, except that it is slightly darker on the upper 
surface and has a slightly larger bill. It is not, however, so dark nor so 
large-billed as typical striaticollis, nor is the breast so heavily streaked 
nor the belly so clear rufescent as in the northern form, both being much 
more like pallidus . There is about the same amount of difference be¬ 
tween this bird and the series of pallidus as is exhibited by the extremes 
of striaticollis, and it seems probable that it represents only an extreme of 
individual variation in the southern form. Until more evidence is 
forthcoming, therefore, I believe that D'Orbigny and Lafresnaye's 
rufiventris should be included in the synonymy of pallidus . 

Records from Perd which should belong to pallidus are from Huay- 
napata and Cachupata. 

Ochthoeca diadema cajamarcae Carriker 

Ochihoeca diadema cajamarcae Carriker, 1934 (June 25), Proc. Acad. Nat. Sci. 
Phila., LXXXVT, p. 326—Chira, near Tambillo, Perd; cf; Acad. Nat. Sci. Phila. 
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I have not seen this form. The only given character which appears 
to be outside the normal range of variation of gratiosa is the absence of 
the olivaceous band across the chest, and this feature is shown by ex¬ 
amples of gratiosa from the central Andes of Colombia. The form may 
be provisionally recognized until more material is forthcoming to sub¬ 
stantiate its validity. The material used for comparison by its author 
was wholly inadequate to show the variations of the previously known 
forms. The wide gap between the region of Tambillo and the northern¬ 
most part of Ecuador gives a geographic isolation for cajamarcae which 
is, perhaps, the strongest point in its claim to recognition. 

An earlier record which presumably belongs here is from Tambillo. 

Ochthoeca cinnamomeiventris angustifasdata Chapman 

Ochthoeca thoradca angustifasdata Chapman, 1926 (Oct. 16), Amer. Mus. Novi- 
tates, No. 231, p. 2—La Lejia, north of Chachapoyas, Perd; cf; Amer. Mus. Nat. 
Hist. 

La Lejia, 3 cf (incl. type), 3 9 ; Leimemamba, 1 cf, 1 9; Chacha¬ 
poyas, 1 cf. 

A well-marked form, readily distinguishable from the birds of the 
southeastern part of Perd and Bolivia although approached by certain 
examples from the Junin region (cf. account of 0. c. thoradca). 

Taczanowski (1884, ‘Orn. Pdrou,’ II, p. 197) recorded a specimen of 
“nigrita” from Tambillo, from which locality he also recorded “tho¬ 
radca” (= angustifasdata). The measurements of his specimen of 
"nigrita," a female, show the tail to be 55 mm., a dimension much too 
large for true nigrita though well within the measurements of angusti¬ 
fasdata. This discrepancy, together with the fact that thoradca, and 
presumably angustifasdata, may lack the chestnut pectoral band in 
certain immature examples (cf. account of thoradca), points to the great 
probability that this Tambillo bird was misidentified, a conclusion al¬ 
ready reached by Hellmayr. 

M6n4gaux (1910, Rev. Franc. d’Om., I, p. 322) records "thoradca” 
from Cumpang (= Compan). It is probable that the record belongs to 
angustifasdata, which was undescribed in 1910. Other records assign¬ 
able to the north-Peruvian form are from Tamiapampa, Molinopampa, 
and Tambillo. 

Ochthoeca cinnamomeiventris thoradca Taczanowski 

Ochthoeca thoradca Taczanowski, 1874, P. Z. S. London, p. 133—Chilpes, Perd; 
cf; type formerly in Warsaw Mus., now lost. 

Chilpes, 1 cf, 3 9 ; Maraynioc, 1 cf; Rumicruz, 3 cf, 3 9,2 (?); 
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Torontoy, 1 $ ; Santo Domingo, 2 9 ; Limbani, 1 9 ; Iuca Mine, 1 cf, 
1 9. 

It is somewhat unfortunate that the present form was described from 
a region where the representatives of the species are least positive in 
their characters. Although the specimens from central Peni have the 
rufous pectoral band averaging wider than in angustifasciata of northern 
Peril, they are exceeded in this respect by the average of specimens from 
southeastern Peril and Bolivia. Likewise, the white superciliary stripe 
is more extended in the northern birds and less in the southernmost 
while it is intermediate in the Junln examples. The top of the head is 
inclined to be rather darker in the southern birds and paler in the north¬ 
ern ones, and again this is intermediate in the specimens from the central 
part of the country. 

There is thus a regular progression of characters from Bolivia and 
southeastern Pern to northern Peni, as has been pointed out by Chap¬ 
man (1926, Amer. Mus. Novitates, No. 231, p. 3), with the two extremes 
at opposite ends of this range. On the whole, the typical examples are 
somewhat closer to the southern extreme, as Chapman also concluded. 
In any case, it is better to leave thoracica with some positive characters 
than to relegate it to an intermediate position and accordingly I refer the 
southern birds to it in preference to naming this extreme as new. 

I have no doubt of the representative character of thoracica (and 
angustifasciata ), cinnamomeiventris, and nigrita. Colombian and Ecua¬ 
dorian birds 0 dnnamomeiventris ) have the pectoral band widened to 
include the flanks and abdomen, though not the throat and under tail- 
coverts, and the Venezuelan examples ( nigrita ) have lost the band en¬ 
tirely. In cinna?nomeivcntris 7 furthermore, the white of the under wing- 
coverts and axillars is more pronounced than in the other forms. Other¬ 
wise, these birds are all very much alike. The Colombian and Ecuado¬ 
rian form is intermediate in size between the Peruvian and the Vene¬ 
zuelan forms, with the Venezuelan nigrita the smallest of the series. 

These differences mentioned are greater than those which distinguish 
thoracica from angustifasciaiaj but they are of exactly the same nature, 
being carried to a greater extreme. As a combined group, the series of 
forms is easily segregated from the other members of the genus by the 
characters which they share in common, and I believe the best expression 
of their obvious relationship is accomplished by uniting them into a 
common species of which cinnamomeiventris is the oldest name. 

It may be of interest to add that in a small series of nigrita } several 
specimens show traces of rufescence on the tips of the axillars, on the 
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abdomen, or even on the margins of certain breast-feathers. Although 
this is far from the formation of a definite pectoral band, it is an indication 
of some value in the determination of relationships. Similarly, speci¬ 
mens of thoracica in immature plumage sometimes have the entire abdo¬ 
men tinged with brown of a greater or lesser degree of rufescenee. On 
the other hand, immature examples of thoracica sometimes lack the 
chestnut band across the breast, according to accounts, although it is 
definitely present in all the birds I have at hand. A specimen without 
this chestnut is presumed to have been the basis for Taczanowski’s 
record of “nigrita” from Tambillo (cf. account of angustifasdata). 

Records of thoracica are from Higos and Uruhuasi. 

Ochthoeca albidiadema spodionota Berlepsch and Stolzmann 

Ochthoeca jelskii spodionota Berlepsch and Stolzmann, 1896, P. Z. S. London, 
p. 356—Pariayacu, Maraymoc, Perd; cf; Warsaw Mus. 

Ochthoeca jelskii boliviana Carriker, 1935 (Oct. 10), Proc. Acad. Nat. Sci. 
Phila., LXXXVII, p. 331—Hichuloma, Dopt. La Paz, Bolivia; &; Acad. Nat. Sci. 
Phila. 

Rumicruz, 1 cf 1 . 

Compared with a male from Cedrobamba, above Machu Picchu, in 
the XJ. S. National Museum collection. Both birds agree in the decid¬ 
edly olivaceous brown hue of the lower back, grayish upper mantle, and 
relatively inconspicuous bar across the median wing-coverts; the bar 
on the greater coverts and the cinnamomeous outer edges of the tertials 
and inner secondaries are broad and well-marked in the Cedrobamba 
bird but less well developed in the Rumicruz specimen where the edges 
of the inner secondaries are grayish and those of the tertials very nar¬ 
rowly rufous. The two birds in hand agree very well with the original 
description of this form. 

In describing “boliviana” Carriker evidently had only immature 
specimens of spodionota for comparison. His description of spodionota 
as having the mantle chestnut brown and the upper tail-coverts ochra- 
ceous agrees neither with the original description of this form nor with 
the two birds now before me, but differs in about the same degree as 
young jelskii differs from the adults of that form; unfortunately, I have 
no young spodionota for examination in this connection. In any case, 
the description of “boliviana” shows no characters distinguishing it from 
the adult Peruvian birds. Three specimens from Incachaca, Boliva, in 
the Carnegie Museum, Pittsburgh, also appear to be typical spodionota , 
extending the range of this form eastward to the Cochabamba region. 

This subspecies bridges the gap between jelskii , with its heavily 
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banded wings, and albidiadema, frontalis, and orientalis, with only ves¬ 
tiges of wing-bars. In the warmth of dorsal coloration, however, the 
three northernmost forms show the intermediate characteristics, while 
in the degree of cinnamomeous coloration of the lower flanks and crissum, 
jelskii is intermediate. 

Peruvian records are from Culumachay and Pat&s. 

Ochthoeca albidiadema jelskii Taczanowski 

Ochihoeca jelskii Taczanowski, 1883, P. Z. S. London, p. 71—Montafia de 
Nancho, Perd; &; Raimondi Coll., Lima, Perd. 

Palambla, 1 o’ 1 ; El Tambo, 1 9, 1 (?); Taulis, 1 cf, 3 9 ; Chugur, 
1 d 1 , 2 9,1 (?). 

Adults of this subspecies are rather bright chestnut brown on the 
lower back and much brighter rufous on the rump, with the upper tail- 
coverts sooty brown variably tinged with dark rufous, much like the 
upper mantle. The pileum is fuscous black, about as in frontalis; the 
belly and under tail-coverts are white, although there is a variable tinge 
of buff on the extreme lower flanks. The chest, sides, and upper flanks 
are gray, while the throat is gray with indistinct whitish streaks. The 
wings are crossed by two broad, rufous bars of about equal width. The 
superciliary stripes, except above the lores, are pure white. The supra- 
loral area and forehead are somewhat paler yellow than in spodionota 
with the frontal band narrower than in that form. 

The juvenal plumage differs from the adult in various particulars. 
The back is more intensely rufous, and the top of the head is brown, 
tinged with chestnut posteriorly but somewhat grayish on tho anterior 
crown. The rump is very bright and the upper tail-coverts arc rufes- 
cent. The forehead is rather dull buffy yellow and the superciliary 
stripes are definitely buff. The under parts have a buffy tone, giving the 
chest a drab hue but appearing as light buff on tho belly and under tail- 
coverts and cinnamon on the lower flanks. The wings are marked as in 
the adult although the bars tend to be paler and the ground color some¬ 
what browner. Specimens passing from this plumage to tho adult one 
show various degrees of intermediacy and skins which may be in the 
first annual dress are much like the adults except that the top of the head 
is a little lighter fuscous and the superciliaries not so purely white. One 
such example, a bird without indicated sex, from Taulis, has the super¬ 
ciliaries faintly tinged with yellow rather than with buff, a condition 
suggesting that the relationships of the present group and pidchdla will 
bear still more intensive study. 
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Ochthoeca albidiadema orientalis Chapman 

Ochthoeca frontalis orientalis Chapman, 1924 (June 20), Amer. Mus. Novitates, 
No. 118, p. 4—Oyacachi, upper Papallacta River, Ecuador; <?; Amer. Mus. Nat. 
Hist. 

I have seen no specimens of this form from Pen! but Carriker records 
it from Atu6n, above Leimebamba. This leaves a wide expanse of 
territory on the eastern side of the Andes in southern Ecuador where 
the form may yet be found to occur but from which there is no existing 
record. 

[i Ochthoeca albidiadema frontalis (Lafresnaye) was described from 
“Pasto, in Peruvia” but is not a Peruvian form; Pasto is in Colombia 
and the type, now in the Academy of Natural Sciences of Philadelphia, 
has been determined by Stone and others as representing the form which 
occurs in western Colombia. ] 

Ochthoeca pulchella pulchella Sclater and Salvin 

Ochthoeca 'pulchella Sclatbb and Salvin, 1876, P. Z. S. London, p. 355—Tilotilo, 
Yungas of La Paz, Bolivia; British Mus. 

“Camp 1,” below Limbani, 1 d\ 1 9 ; Rumicruz, 3 (?). 

The three birds from Rumicruz are immature but apparently belong 
to pulchella rather than to 0. albidiadema spodionota which also occurs at 
Rumicruz. Their measurements agree well with the adults of pulchella 
but are smaller than those of spodionota except for the bill which, in 
pulchella , is heavier than in the albidiadema group. One of the speci¬ 
mens has acquired part of the adult feathering of the superciliary stripe 
which is shown to be yellow instead of white. Another has some fresh 
feathering on the middle back which is warmer and browner than in 
spodionota . The wing-bars are decidedly broader than in adult spodio¬ 
nota but are like those of adult pulchella in development though somewhat 
paler in hue. The under parts have an olivaceous tone quite unlike the 
grayish tone of the comparable plumage of albidiadema jelskii to which 
the young spodionota may bear much resemblance, although I have no 
young spodionota with which to establish this as a fact. 

Adult pulchella has a definitely olivaceous tinge on the mantle and the 
top and sides of the head which, together with the yellow superciliaries, 
is suggestive of relationship to the diadema group. The diadema group 
has similar proportions, including the stronger bill in comparison to 
albidiadema and its allies. Carriker (1933, Pr. Acad. Nat. Sci. Phila., 
LXXXV, p. 23; 1935, op. tit., LXXXVII, p. 331) has pointed out cer¬ 
tain conflicts in the ranges of p. pulcheUa and p. similis on the one hand, 
and spodionota and orientalis on the other hand. The present evidence 
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of the occurrence of both jelskii and pulchella at Rumieruz still further 
indicates the specific separation of the pulchella and albidiadema groups. 
The Carnegie Museum, Pittsburgh, has three specimens each, of botli 
spodionota and pulchella from Incachaca, Bolivia, showing the similar 
coincidence of the two species at the most eastern ends of their respective 
ranges. There is no such conflict between diadema and pulchella; the 
ranges appear to be separated by the canon of the middle Marandn in 
northern Peril. 

More material of both these species from northern Peril is needed to 
establish clear relationship and for the present they may be left specifi¬ 
cally distinct, although their possible affinity should be kept in mind. 

0. pulchella pulchella is recorded also from Oconeque near Limbani. 

Ochthoeca pulchella similis Carriker 

Ochthoeca pulchella similis Carriker, 1933 (March 24), Proc. Acad. Nat. Sci. 
Phila., LXXXVII, p. 23 —Leimebamba, Peril; d”; Acad. Nat. Sci. Phila. 

I have not seen tills form which is described as having paler wing- 
bars than pulchella j cinnamon-buff imder tail-coverts, paler ashy under 
parts, and buffy brown flanks, as well as darker head and browner, less 
chestnut brown, rump and upper tail-coverts. These features in large 
part are shared by immature pulchella , except for the ashy under parts 
and the dark crown. No measurements are given for this subspecies, 
although it is stated that the wing and tail average about four milli¬ 
meters longer than in pulchella , apparently about as in jelskii and spo¬ 
dionota. 

Known only from the type locality. 

Colonia colonus niveiceps Zimmer 

Colonia colonus niveiceps Zimmer, 1930 (Dec. 10), Field Mus. Nat. Hint. Publ., 
Zool. Ser., XVII (7), p. 368—Poco Tambo ( = Pueatambo), Peril; cf ,* Field Mus. 
Nat. Hist. 

Additional specimens from various parts of Perti show that niveiceps 
ranges through the humid Upper Tropical Zone throughout the country. 
Specimens from northern Bolivia seem to be assignable to the same 
form. As a rule the top of the head is definitely paler than in typical 
colonus , although an occasional specimen of colonus , especially if worn 
and faded, agrees with the darker end of the Peruvian series; none of 
them reaches so pale an extreme. 

There appears to be a definite difference in the length of the tails of 
male niveiceps and the same sex of colonus. In the Peruvian form the 
central rectrices vary between 179.5 and 205 mm.; in colonus, between 
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148 and 170. One skin from Tulumayo, Junto, sexed as a male, ha a the 
tail only 162 mm., but the specimen has the color characters of a female 
and may have been wrongly sexed, although the tail is decidedly longer 
than in the other females, which range between 121 and 153 mm. 

A series of nine specimens from Zamora, eastern Ecuador, is very 
puzzling. In color, the males are readily distinguished from niveiceps, 
having the top of the head as dark as in the darkest colonus. In meas¬ 
urement of the tail they vary between 159 and 194 mm., averaging larger 
than colonus but smaller than niveiceps. They appear, also, to be faintly 
deeper black in general coloration and to have the white space immedi¬ 
ately over the eye somewhat more extended posteriad along the upper 
eyelid. In colonus the black of the sides of the head tends to reach for¬ 
ward along the upper eyelid and in a number of specimens attains contact 
with the black loral patch, thus cutting off the white of the superciliary 
region from the orbit. In the Zamora birds, the white sometimes occu¬ 
pies the entire upper eyelid. 

These differences are hardly pronounced enough to warrant the 
application of a separate name for the Zamora birds, although it becomes 
necessary to refer these provisionally to colonus. The range of colonus 
is thus divided by the interposition of niveiceps. Possibly a longer series 
from Zamora may sometime show positive characters which cannot be 
detected in the material at hand. There is no decided approach toward 
fuscicapilla of northeastern Ecuador although the darker cap and more 
extended white superciliary may point in that general direction. 

In niveiceps , the black of the upper eyelid is never so extended as in 
extreme colonus and rarely as limited as in the Zamora birds. Its varia¬ 
bility here suggests that it may not prove to be constant in southern 
Ecuador. 

Additional Peruvian records are from Garita del Sol, Paltaypampa, 
Monterico, and Yahuarmayo. 

None of the Peruvian localities are from the lower portions of the 
Tropical Zone, nor does fuscicapilla appear to descend to any lower 
level. On the other hand, leuconota seems to be found at correspondingly 
lower elevations, reaching the coast as at Esmeraldas and Barbacoas. 

Specimen's Examined 

C. c. colonus. Brazil: Rio de Janeiro, Therezopolis, 1 d\ 2 9,1 cf 1 , 1 9 1 ; 
Rio de Janeiro, 1 [cf ]; Ponte Marombe, 1 cf; Sao Paulo, Victoria, 2 <?; Piquete 
1 cf ; Bahia, Itirussti, 2 cf, 2 9,1 (?); Taguaquara, 2 9, 1 (?); Teaui£, 1 9 ; “Ba¬ 
hia,” 1 [ 9 ]; Goyaz, Fazenda Esperanza, 3 cf, 1 9 ; Minas Gera6s, Rio Jordfio, 2 cf; 

1 Specimens in Field Museum of Natural History, Chicago. 
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Fazendinha, 1 d; Rio deists Velhas, lcf 1 ; “Minas Geraes,” 1 d ; Parang, Fazenda 
Iguassd, 1 d; Guayra, 2 d\ 1 (?); Espirito Santo, Santa Barbara de Caparao, Id 1 ; 
Santa Catharina, Palmital, 2 d, 2 $, 1 (?); Hansa, 1 d> 2 (?); Salto Pirahy, 1 d, 
1 $ ; Maranhao, Sao Joao dos Patos, 3 d, 1 9; Matto Grosso, Chapada, 1 d 1 , 
1 [ 9 ], 1 (?); Tapirapoan, 1“d”[= 9 ?]; “Brazil,” 2 (?). Argentina: Iguazti, 

1 d\ 2 d 1 ,1 9 l ; Eldorado, Id 11 . Paraguay: east of Caaguasti, 3 d 1 , 1 9 ; east 
of Yhd, 1 d 1 ; Paso Yuvay, 1 d- “Bogota,” (! errore), 2 $. 

C. c. colonus ?.— Ecuador: Zamora, 4 d 1 , 5 9. 

C. c. niveiceps.— Per# : Poco Tambo (= Pucatambo), 2 d 1 (incl. type); Moyo- 
bamba, Id 11 ; Rfo Seco, west of Moyobamba, 4 d; Uchco, Id 1 ; La Merced, 2 d 1 , 
1 9 ; Peren4, 1 d\* Tulumayo, 3 d, 1 “d” [= 9 ?]; Lagarto, Rfo Ucayali, 1 9; 
Pachiza, 1 d, 1 9; Rio Tavara, 1 d; Rio Colorado, Chanchamayo, 1 d 1 , 4 9 1 ; 
San Ramdn, 1 d 1 , 1 9 l . Bolivia: Rio Huayna Choirisa, 1 d; Lower Beni, 

1 [d]. 

C. c. fuscicapiUa .— Ecuador: Rio Suno, above Avila, 3 d, 3 9 ,* below San 
Jos6,1 d, 1 9 ; mouth of Rio Curaray, 2 d, 3 9 ; Archidona, 1 d; “Napo,” 1 d. 
Colombia: Yillavicencio, 1 d, 1 9; Buena Vista, 2 d; Mambito, 1 d, 1 9; 
“BogoU,”2d,4 9,1 I?] 1 . 

C. c. poecilonota .— Dutch Guiana: near Paramaribo, 1 d. British Guiana: 
Conwarook, 2 9 1 . 

C . c. leuconota. —Ecuador: Rio de Oro, 2 d, 1 9 ; Esmeraldas, 2 d; Que- 
vedo, 2 d; Pambilar, 1 d; Cachabi, 1 d. Colombia: “Bogota,” 2 [d], 1 [9 ]; 
Gaupi, 1 d; Puerto Berrio, 1 9; Barbacoas, 1 d, 1 (?); San Jos4, Cauca, 3 d; 
Los Cisneros, 2 9 ; Honda, 1 d; within twenty miles of Honda, 2 d, 1 (?); Noa- 
nama, 1 d; Baud6, 1 9; Alto Bonito, 1 d, 1 9, 1 (?); Rio Dagua, 1 d; Yuntas, 

2 d, 1 9; Quibdd, 1 9 1 ,* Cerro Munchique, 1 d 1 , 1 9 1 . PanamA: 12 d, 9 9, 
2(?),2(?) 1 . Costarica: 4 d, 1 (?), 2 d l , 3 9 Nicaragua: 9 d, 1 (?). 

Knipolegus orenocensis sdateri Hellmayr 
Knipolegus sclateri Hellmayr, 1906 (July), Novit. Zool., XIII, p. 319—Rio 
Madeira [below the mouth of the Rio Mahissy (? ~ Rio Marcy) ], Brazil; d; Vienna 
Mus. 

I have eight males and a female from Santo Antonio de Guajar&, 
left bank of the lower Rio Madeira, which are referable to this upper 
Amazonian form. Curiously, neither Pelzeln nor Hellmayr makes any 
mention of a broad, pinkish cinnamon inner margin on the remiges of the 
female which is a prominent characteristic of the specimen of that sex 
now before me. However, Dr. Hellmayr writes me that the female in 
the Vienna Museum, from the type locality, has these same markings 
which he had duly recorded in his manuscript notes but which he had 
omitted to mention in his published account. He also advises me that 
three females of xinguensis, of which I have only males, lack these well- 
defined edges. They are quite lacking in males of both forms. 

There are faint traces of pale inner margins on the remiges of female 

1 Specimens in Field Museum of Natural History, Chicago. 
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orenocensis, but they are far from the strong borders shown by female 
sclateri. In general respects, the females of sclateri and xinguensis 
(as described) resemble each other more than they suggest orenocensis , 
while the males of orenocensis and xinguensis are closer to each other 
than to the same sex of sclateri. 

A single record of a male of sclateri from Pebas (specimen in the 
British Museum) carries the distribution of this form into Perd, but 
additional records would be desirable. 

Specimens Examined 

K. o. orenocensis .—Venezuela: Capuchin, 1 d; Altagracia, 4 cf, 4 9; Ciudad 
Bolivar, 2 d ; Agua Salada de Ciudad Bolivar, 1 9. 

K. o. xinguensis .— Brazil: Goyaz, Rio Araguaya, 2 d. 

K. o. sclateri .— Brazil: Rio Madeira, Santo Antonio de Guajard, 8 cf, 1 9 - 

Phaeotriccus poecilocercus (Pelzeln) 

Empidochanes poecilocercus Pelzeln, 1868, ‘Om. Bras./ II, p. 181—Rio Ama- 
jau [ = Rio Anajahd, near the mouth of the Rio Branco ?], Brazil; Vienna Mus.; * 
9. 

Cnipolegus pusillus Sclater and Salvtn, 1873, ‘Nomen. Av. Neotrop./ p. 158— 
Lower Amazon; British Mus.; — d. 

A female from Sarayacu, lower Rio Ucayali, furnishes the first record 
of this species from Perd. 

There is much variation among the females from various localities as 
regards the brown or olive coloration of the upper parts and breast, the 
whiteness or yellowness of the belly, and the intensity of rufescence on 
the tail, but I can find no geographic significance in these factors. The 
Peruvian specimen is intermediate. The males show little variation of 
any kind. Young males are much like the adult females but are grayer 
in tone. 


Specimens Examined 

P. poecilocercus .— Venezuela : Rio Orinoco, Perico, 1 d ; mouth of Rfo Ocamo, 
1 9. Brazil: Rio Negro, Yavanari, 1 d; Tabocal, 1 9; Muirapinima, 2 d\ 
IgarapS Cacao Pereira, 1 d\ 2 9 ; Faro, 12 d, 2 9, 1 (?); Monte Alegre, 1 d; Rio 
Tocantins, Arumatheua, 1 d; Alcobaca, 1 d; Rio Tapajoz, Caxiricatuba, 3 d, 2 9 ; 
Piquiatuba, 1 d; Inajatuba, 2 d; Tauar#, 2 9 ; Igarap6 Amorfn, 1 9; Itaituba, 
1 9; Villa Bella Imperatrfz, Lago Andird, 2 d; Boca Rio Andir4,1 9 ; Rio Madeira, 
Borba, 1 d; Rosarinho, 4 d, 2 9; Jamarysinho, Rio Machados, 1 d. Pek6: 
Sarayacu, Rfo Ucayali, 1 9 ■ 

Fluvicola pica albiventer (Spix) 

Muscicapa aUbiventer Spix, ‘Av. Bras./ II, p. 21, PI. xxx, fig. 1; part, descr. of 
male—Brazil; Munich Mus. 
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I have no Peruvian specimens of this species which is included in the 
Permian list on the basis of a female from Pebas, now in the British 
Museum, and a specimen collected by Bartlett on the “Upper Ucayali” 
(near Cashiboya?), the present repository of which is unknown. 

The references to these specimens have been subject to some con¬ 
fusion. Sclater and Salvin originally recorded the upper Ucayali speci¬ 
men as pica and the Pebas specimen as “ albiventris” but later included 
both under pica . Shortly afterward, Taczanowski cited both records 
under pica } apparently following Sclater and Salvin’s latest treatment, 
accompanying the citation with a description of true pica, which was not 
necessarily drawn up from the Peruvian specimens. Still later, Sclater 
listed the Pebas specimen under “ albiventris ,” together with the original 
record for it under this name, but under pica lie included the references 
to the same specimen (as well as the Ucayali references) under that 
name although no Peruvian specimen of pica is listed. The various 
records obviously are quoted here under the names as variously applied 
in previous papers, without proper analysis. 

Mr. J. D. Macdonald of the British Museum kindly writes me that 
the Pebas specimen is properly referable to albiventer , and I strongly sus¬ 
pect that the Ucayali specimen belonged to the same form. The range 
of pica is almost exclusively in the northern part of South America and 
reaches the Amazonian drainage only, so far as known, on the upper Rio 
Branco. On the other hand, albiventer occurs on the Rio Madeira and 
both banks of the lower Amazon, as well as in other parts of southern and 
eastern Brazil, Paraguay, and Argentina, and with the definite record of 
this form from Pebas, the Ucayali record may be assigned to albiventer 
without much hesitation. There still remains, however, a hiatus in the 
range between eastern Perd and the Rio Madeira, Brazil, where future 
field work should uncover the presence of this subspecies. 

Ramphotrigon mficauda (Spix) 

Platyrhynchus mficauda Spix, 1825, ‘Av. Bras./ II, p. 9, PI. xi, fig. 1 “in hylvis 
fi. Amazonum”; Munich Mub. 

There are said to be four specimens of this species, one male* and 
three females, in the British Museum, collected at Chamieuros, Perd, by 
Hauxwell and Bartlett. These an* the* only Peruvian example's recorded. 
Our collectors failed to obtain the bird in Perd although we have an ex¬ 
cellent series of ninety-one specimens from other parts of its range when* 
it appears to be not very rare. The nearest approach to Peruvian terri¬ 
tory in this series are Teff4, Brazil, on the south bank of the Amazon, and 
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Mt. Ciuycuryari, on the upper Rio Negro. On the Rio Uaup&s, the 
species enters Colombia opposite Tahuapunto, Brazil. On Mt. Cury- 
curyari, the range extends upwards to some 2500 feet, and on Mt. Duida 
at least to 2000 feet. 

Ramphotrigon fuscicauda Chapman 

Ramphotrigon fuscicauda Chapman, 1925 (September 28), Amer. Mus. Novi- 
tates, No. 187, p. 5—Lower Rio Suno, Ecuador; 9 ; Amer. Mus. Nat. Hist. 

A second female specimen of this rare species, heretofore known only 
from the type, is at hand from Lagarto, upper Ucayali, extending the 
range of the species far to the southward, though with no indication of 
the line of communication between the two known localities if, indeed, 
such communication exists. 

The Peruvian skin is very like the type though with a slightly warmer 
hue on the wing-bars. Except for the yellow, instead of rufescent, 
crissum and a somewhat deeper tone of yellow on the belly, the under 
parts of the body are strikingly similar to R. ruficauda. The upper 
parts likewise are very similar, although the general hue is a somewhat 
more brownish olive, with the top of the head rather distinctly darker 
and with the uropygium like the mantle instead of rufescent. The 
outer rectrices are pronouncedly shorter than the others (8 mm. shorter 
than the median ones in the Lagarto skin; 5 mm. in the type) whereas, 
in ruficauda, the difference is slight and in some cases with the outer 
feathers the longest. The tips of the rectrices have rather definitely 
defined pale tips as w r ell as olivaceous outer margins. Wing and tail are 
slightly longer in the Lagarto specimen than in the type, being 70.5 and 
67 mm., respectively; in the type the wing is 68 mm. and the tail 65. 
The pale eye-ring and pale upper margin of the lores are as in ruficauda. 
The generally dark appearance of the wings and tail and the olive-green 
upper tail-coverts and yellow crissum as compared with the strong 
einnamomeous color of the same regions in ruficauda are instantly diag¬ 
nostic. Nevertheless, when more is known about the Peruvian distribu¬ 
tion of the two forms some relationship closer than generic may become 
apparent. At present the two must be treated as species. 
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AFRICAN MUSCIDAE.—IV (DIPTERA) 

By C. H. Curran 

In this contribution keys are contained for the identification of sev¬ 
eral genera of Muscidae, together with notes and descriptions. Unless 
otherwise stated the types are in The American Museum of Natural 
History. 

Lispe Latreille 

Latreille, 1796, Tree. d. Caract. g6n&\ d. Ins., 7 p. 169. 

Becker, 1904, Zeits. Ent., Breslau, XXIX, pp. 1-70. 

Aldrich, 1913, Joum. N. Y. Ent. Soc., XXI, p. 126. 

During recent years the name of this genus has been spelled Lispa, 
following Becker, instead of ’Lispe as originally proposed. In 1904, 
Becker reviewed the Palaearctic species, many of which occur in Africa, 
and in 1913, Aldrich revised the North American species. The genus 
may be easily recognized by the spatulate palpi and the presence of 
hairs on the middle of the pteropleura, this part of the thorax being 
otherwise bare. 

In the preparation of the following key to the species recorded from 
Africa I have had to rely to a large extent upon descriptions and have 
omitted most of the species occurring in North Africa and those too 
poorly described to be included. 


Table of Species 

1. —Femora black.2. 

Femora yellow. flavipes Stein. 

2. —Palpi black.3- 

Palpi reddish or yellowish.7. 

3. —Apical tarsal segments black. 4. 

Fourth segment of anterior tarsi reddish yellow. kowarzi Becker. 

4. —Abdomen shining black, with white spots. nivalis Wiedemann. 

Abdomen pale pollinose, with black spots.-5. 


5.—Antennae reaching only a little below the middle of the face.. candicans Kowarz. 

Antennae reaching almost to the vibrissae.6- 

tibiae with a bristle near the middle; second segment of the anterior tarsi 


of the male with a small tubercle. tubercvliUxrsis Stein 

Front tibiae without bristle; anterior tarsi simple. armipes Becker. 

7.—Fourth vein strongly curved forward apically.8. 

Fourth vein straight or slightly curved.12. 
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8. —Middle tibiae with two bristles near the middle.9. 

Middle tibiae with only one bristle near the middle.10. 

9. —First segment of the posterior tarsi long haired; posterior femora without ven¬ 

tral bristles. cilitarsis Loew. 

Posterior tarsi without long hair; posterior femora with a median and preapical 
anteroventral bristle. longicottis Meigen. 

10. —Middle femora with long hair ventrally on basal half. nuba Wiedemann. 

Middle femora with short bristles or two very long ones below. 11 . 

11. —Middle femora with short bristles below. modesta Stein. 

Middle femora with two very long, stout bristles below. barbipes Stein. 

12. —Two equally long and strong presutural dorsocentrals. 13 . 

One long and strong presutural or two or three weak ones.17. 

13. —Parafacials with a strong bristle below. miochaeta Speiser. 

Parafacials without strong bristle below'. 14 , 

14. —Middle tibiae with a single bristle in addition to the apical ones.15. 

Middle tibiae with tw'o bristles in addition to the apical ones.16. 

15. —Parafacials with a row of fine, short bristles. biseta Stein. 

Parafacials with ordinary hair. nana Macquart. 

16. —Abdomen with paired spots above; parafrontale brownish yellow. ambigua Stein. 

Abdomen without paired dorsal spots; parafrontals gray. surda y n. sp. 

17. —Abdomen shining black, with roundish white spots on the basal half of the seg¬ 

ments; tibiae black. viaculaia Stein. 

Abdomen either with a continuous broad cinereous vitta laterally or cinereous 
with blackish markings.. 

18. —Frontal vitta reaching the anterior border of the front. 19 . 

Frontal vitta not nearly reaching the anterior border of the front; parafrontals 

broadly shining black above. irvingi , n. sp. 

19—Middle tibiae with two bristles in addition to the apical ones, .dichaeta Stein. 

Middle tibiae with a median, posterior bristle.20. 

20.—Abdomen with a broad brown vitta below r the sides of the dorsum. 

leucospila Wiedemann. 

Abdomen with the under surface cinereous. afra , n. sp. 


Lispe flavipes Stein 

Stein, 1913, Ann. Mus. Nat. Hung., XI, p. 542. 

Described from Cape Colony. I have not seen the species but it 
should be readily recognized by its reddish-yellow femora. 


Lispe kowarzi Becker 

Becker, 1903, Mitt. Zool. Mus. Berlin, II, p. 116. 

I have no African specimens before me but there are four from For¬ 
mosa, named by Stein, in the Museum collection. 


Lispe nivalis Wiedemann 

Wiedemann, 1830, ‘Ausser. Zweifl.,' II, p. 659. 

Lispe lineata Macquart, 1838, ‘Hist. Nat. Isl. Canar. 

Islands). 


/ II, pt. 13, p. 116 (Canary 


Lispe elephantina Becker, 1903, Mitt. Zool. Mus. Berlin, IT, p. 117 (Kgypt). 
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Two males and four females, East London, S. Africa, November 18, 
1923 and February 27, 1925; two males and one female, Bedford, S. 
Airica, February 7, 1925; male, Middleburg, S. Airica, February 13, 
1925; female, Uitenhage, S. Africa, March 11, 1919; male, Barberton, 
Transvaal, October 7, 1919; male and two females, Pretoria, Transvaal, 
December 22, 1912 and December 16, 1913 (H. K Munro); male, 
Bloemfontein, Orange River Province, May 23, 1920 (H. E. Irving); 
male, Balia Balia, S. Rhodesia, May, 1931; two males, three females, 
Lomagundi, S. Rhodesia, July 11, 1932 (A. Cuthbertson). 

Lispe candicans Kowarz 

Kowarz, 1892, Wien. Ent. Zeitz., XI, p. 36 (Europe). 

Becker, 1903, Mitt. Zool. Mus. Berlin, II, p. 112 (Egypt). 

Stein has reported the species from Mozambique but I have seen no 
specimens from Africa. 


Lispe tuberculitarsis Stein 
Stein, 1913, Ann. Mus. Nat. Hung., XI, p. 546. 

Described from East Africa and Natal. 

Lispe armipes Becker 

Becker, 1903, Mitt. Zool. Mus. Berlin, II, p. 118 (Egypt). 

Male and female, East London, S. Africa, February 26, 1925 (H. K. 
Munro). 

Lispe cilitarsis Loew 
Loew, 1856, £ Neue Beitr.,’ IV, p. 49. 

Two males, Bloemfontein, May 23, 1920; male, Vryburg, South 
Africa, September 7, 1920 (H. E. Irving); male, Uitenhage, South 
Africa, March 3, 1919 (H. K. Munro). 

Loew described the species from Egypt. 

Lispe longicollis Meigen 

Meigen, 1826, Syst. Beschr. Eur. Dipt., V, p. 225 (Europe). 

Stein, 1913, Ann. Mus. Nat. Hung., XI, p. 548. 

This European species was reported from Cape Colony by Stein. 

Lispe nuba Wiedemann 
Wiedemann, 1830, Ausser. Zweifl., II, p. 444. 

Lispe dissimUis Macqtjart, 1850, Dipt. Exot., Suppl. IV, p. 264 (Egypt). 
Lispe dissimilis Becker, 1904, Zeits., Ent. Breslau, XXIX, p. 15. 

Curran, 1928, Bull. Amer. Mus. Nat. Hist., LVII, p. 352. 

Three males and a female from the Belgian Congo. 
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Lispe barbipes Stein 

Stein, 1908, Denkschr. Med. Nat. Ges., p. 171. 

A single male, Bloemfontein, May 23, 1920 (H. E. Irving). 

Lispe modesta Stein 

Stein, 1913, Ann. Mus. Nat. Hung., XI, p. 551. 

Described from Dembelsee. I have not seen this form. 

Lispe miochaeta Speiser 

Spbiser, 1910, ‘Kil.-Meru Exp./ X, p. 164. 

I have not seen this species, described from East Africa. 

Lispe surda, new species 

Related to ambigua Stein but distinguished m both sexes by the absence of brown 
dorsal spots on the abdomen. Length, 7 mm. 

Male. —Head black, cinereous pollinose, veitex and frontal triangle with 
brownish tmge; interfrontalia appearing black from doisal view, brownish from in 
front. Six pairs of frontals, the upper two reclmate; parafrontals with a row of 
short hairs and with a second row anteriorly; ocellars and outer verticals long. 
Cheeks a little less than one-third as wide as the eye-height. Parafacials wide, 
haired on the whole surface. Palpi yellow, white pollinose, very broad on the apical 
half. Antennae black, the apex of the second segment red, white pollinose; third 
segment but little longer than the elongate second; arista with moderately long 
black rays. 

Thorax black, greenish-gray pollinose, the disc of the mesonotum and a tuangle 
on the mesopleura brownish; scutellum greenish gray w T ith the disc more or less 
brown. Acrosticals, anterior intra-alar and prealar bristles absent; dorsocentrals 
2-2; stemopleurals arranged in a triangle, the lower sides of which arc about equal. 

Coxae and femora black, gray pollinose; tibiae reddish; tarsi blackish with the 
basal segment almost wholly reddish. Posterior trochanters with the apical surface 
densely clothed with short, rather coarse, appressed black sctulac; anteroventral 
and posteroventral surfaces of the middle femora each with four black bristles on the 
basal half, the posterior femora with about seven on the basal two-thirds of these 
surfaces and with several long bristly hairs at the base. Anterior tibiae with only 
apical bristles, the median pair with an anterodorsal and po&terodorsal bristle beyond 
the middle; posterior tibiae with a long posterior bristle beyond the middle. Tarsi 
simple. 

Wings cinereous hyaline, yellowish basally; fourth vein not curved apically. 
Squamae whitish, with yellow border. Halteres yellow. 

Abdomen black in ground color, gray pollinose, on the dorsum with a greenish 
tinge in the middle, without paired spots on the dorsum, the under surface with an 
incomplete, broad, pale brownish vitta on either side, interrupted at the segmental 
sutures. Hair black. Fifth stemite with a broad V-shaped apical emargination; 
posterior forceps reddish. 

Female.—P arafrontals inclined to be blackish anteriorly; two pairs of the 
frontal bristles weak. Palpi less broadened. Mesonotum inclined to be vittate. 
Posterior trochanters simple; middle femora with four short posteroventral bristles 
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and a long, fine basal one, the anteroventral bristles absent; posterior femora without 
bristles ventrally but with four or five long, bristly hairs on the anterior surface at the 
base, one of them ventral. 

Types. —Holotype, male, allotype, female, and one paratype, female, Bloemfon¬ 
tein, Orange River Province, May 30, 1920 (H. E. living). The types will be re¬ 
turned to Mr. H. K. Munro. 

This species has the posterior trochanters much more extensively 
setose than in ambigua and the emargination of the fifth sternite is evi¬ 
dently larger. In ambigua the segments each bear a pair of elongate, 
subshining brown spots dorsally and a darker, lateral row of spots on the 
sides of the under side. 

Lispe ambigua Stein 

Stein, 1913, Ann. Mus. Nat Hung., XI, p. 545. 

A single male, Addis Abbaba, Abyssinia, August 12,1920 (B. Brown). 

The specimen has the base of the fourth sternite conically produced 
forward in the middle, but whether the character is a normal develop¬ 
ment or not can only be determined by the examination of a series of 
specimens. The posterior trochanters are densely black setose below 
and the abdomen bears on the upper part of the lower surface a row of 
broad brownish spots. 

Lispe biseta Stein 

Stein, 1913, Ann. Mus. Nat. Hung., XI, p. 543. 

Described from East Africa. 

Lispe nana Macquart 

Macquart, 1835, ‘Hist. Nat. Dipt./ II, p. 314 (Europe). 

Becker, 1904, Zeitschr. Ent. Breslau, XXIX, p. 32. 

Female, Pretoria, Transvaal, February 27, 1915 CEL. K. Munro). 

Lispe maculata Stein 

Stein, 1913, Ann. Mus. Nat. Hung., XI, p. 547 (Rhodesia). 

Male, Barberton, Transvaal, May 23, 1913 (H. Iv. Munro); female, 
Balia Balia, S. Rhodesia, March, 1931 (A. Cuthbertson); three females, 
Addis Abbaba, Abyssinia, July 18, and August 31, 1920 (B. Brown). 

Lispe leucospila Wiedemann 

Coenosia leucospila Wiedemann, 1830 Ausser. Zwcifl., II, p. 441 (E. Indies). 

Lispa pectinipes Becker, 1903, Mitt. Zool. Mus. Berlin, II, p. 113 (Egypt). 

hispa lateralis Stein, 1906, Berl. Ent. Zeitschr., LI, p. 70 (Delagoa Bay). 

Stein, 1913, Ann. Mus. Nat. Hung., XI, p. 549. 

Male, New Hanover, Natal, December 1, 1914 (C. B. Hardenberg); 
sixteen males and twenty-one females, Barberton, Transvaal, May 5, 
15, 17, 21 and 22, 1913; two males, Pretoria, Transvaal, May 13, 1917 
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(H. K. Munro); male, Rustenburg, Transvaal, January 18, 1921 (col¬ 
lector ?); female, Hartley, S. Rhodesia, November, 1930, (collector?); 
male, Salisbury, S. Rhodesia, September, 1929; female, Balia Balia, 
S. Rhodesia, March, 1931 (A. Cuthbertson). 

Lispe irvingi, new species 

Related to leucospila Wiedemann but the posterior tibiae bear long, fine hairs on 
most of the length of the ventral surface instead of on only the apical half. Length, 
6 mm. 

Male. —Head black in ground color; occiput and cheeks cinereous; face and 
parafrontals rather golden brownish yellow, the parafrontals broadly shining above. 
Front opaque black, the narrow, incomplete frontal triangle brownish yellow; six 
pairs of frontals, the upper two reclinate, the ocellars and outer verticals strong; 
parafrontals very narrow, with a row of four or five short hairs on the upper half and 
few finer ones on the anterior third. Checks scarcely one-fifth as wide as the eye- 
height. Parafacials narrow, slightly widening below and above, with a single row of 
black setulae. Palpi reddish yellow, of moderate width, with short black hairs on 
the outer surface. Antennae black, the apex of the second segment and narrow base 
of the third reddish; third segment almost twice as long as the second; arista moder¬ 
ately long plumose. 

Thorax black, the mesonotum and mesopleura yellowish-brown pollino&e, the 
pleura cinereous; scutellum brown with the sides cinereous. Dorsocentrals 1-4, 
the anterior two pairs of postsuturais short and weak; sternopleurals 1-2. 

Legs black, the tibiae reddish on the posterior four legs, the front legs missing; 
femora and coxae cinereous pollinose. Middle femora with an entire row of Rhoit, 
fine posteroventral bristles which become dense just before the apex and with a row 
of similar bristles on the anteroventral surface which are shorter and finer on the 
apical sixth, the anterior surface with an outstanding bristle before the middle; 
posterior femora with a row of about six fine, anteroventral bristles on the basal half 
and fine, erect hair basally on the posterior and posteroventral surfaces. Middle 
tibiae with a posterior bristle near the basal third; posterior tibiae with a row of 
long hairs on the apical two-thirds of the anteroventral surface and two or three 
rowB on at least the apical three-fourths of the posteroventral surface. Tarsi simple, 
the basal segment of the middle pair except the apex, and the basal half of the second 
and third segments, reddish. 

Wings cinereous hyaline; fourth vein not curved forward. Squamae whites the 
lower lobe with pale yellowish border. Halt ores reddish yellow. 

Abdomen cinereous, the dorsum with blackish-brown markings. First segment 
with an oval, longitudinally placed median brown spot which unites with a broad, in¬ 
complete basal fascia; second segment with a pair of anteriorly united brown triangles 
which occupy most of the segment and arc concave on the oblique anterior border; 
third segment with si mi l a r brown markings; fourth segment with a broad median 
vitta which widens and joins a posterior fascia, brown. Under surface cinereous 
except the posterior border of the fourth segment. Genitalia shining black. Hair 
black; segments each with a median lateral bristle. 

Type. —Male, Bloemfontein, Orange River Province, May 30, 1920 (H. E. 
Irving); returned to Mr. H. K. Munro. 
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This species is slender and bears a strong superficial resemblance to 
leucospila Wiedemann. I have not seen the female but it will no doubt 
be easily recognized by the entire absence of the brown vittae on the 
under side of the abdomen. The anterior tibiae probably bear a poste¬ 
rior bristle near the middle as is the case in leucospila . 

Lispe dichaeta Stein 

Stein, 1913, Ann. Mus. Nat. Hung., XI, p. 544. 

Stein described this species from Natal but it is not among the rich 
South African material before me. 

Lispe afra, new species 

Scutellum black in the middle except at the extreme base; abdomen with 
blackish spots on second and third segments and large spot on the fourth; palpi 
moderately broad, yellowish. Length, 6.5 mm. 

Female. —Head black, cinereous white pollinose; front black, the orbits cinere¬ 
ous, frontal triangle pale brown, narrow, reaching the anterior border of the front; 
the interfrontalia appearing brown from anterior view; seven pairs of frontals, the 
upper two reclinate; parafrontals narrow, with a row of very short, fine hairs on the 
anterior half and a second row on the anterior fourth- Cheeks scarcely one-fifth as 
wide as the eye-height. Parafacials moderately narrow, with scattered fine black 
hairs. Palpi reddish yellow, moderately widened apically, the outer surface with 
coarse black hairs, the apex with two or three bristles. Antennae black; apex of 
second segment reddish, white pollinose; third segment decidedly longer than the 
second; arista moderately long plumose on the basal three-fifths. 

Thorax cinereous pollinose, with five brownish vittae, the median one wide and 
reaching the scutellum obscurely, the scutellum brown with a large cinereous triangle 
on either side. Prescutellar acrostical bristles weak; dorsocentraJs 1-4, the anterior 
two pairs of postsuturals short; stemopleurals 1-2. 

Legs blackish, cinereous pollinose; posterior four tibiae and the anterior pair on 
the basal fourth or more, reddish. Middle femora with a row of short, rather fine 
anterior bristles on the basal fourth and with a strong posterodorsal bristle at the 
apical fifth in addition to the usual preapical; posterior femora with an anteroventral 
bristle near the middle and with an entire anterodorsal row. Anterior tibiae with a 
strong posterior bristle at the middle, the middle tibiae with a strong posterodorsal 
bristle before the middle; posterior tibiae with one anterodorsal and one anteroven¬ 
tral bristle. Tarsi simple. 

Wings cinereous hyaline; fourth vein not curved apically. Squamae white with 
yellow border. Halteres reddish yellow. 

Abdomen cinereous; second and third segments each with a very large, subshin¬ 
ing brownish black spot leaving a median vitta and the base toward either side, 
cinereous, the apex of the third segment also broadly cinereous; fourth segment with 
a much smaller pair of spots which are only obscurely divided by a median vitta and 
do not extend so strongly toward the lateral margins. Hair black, each segment 
with a lateral discal. 

Type. —Female, Vryburg, S. Africa, September 4,1920 (H. E. Irving); returned 
to Mr. H. K. Munro. 
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Catalogue and Synonymy 

cocMearia Becker, 1904, Zeitschr. Ent., Breslau, XXIX, p. 32 (Egypt). 

desjardinsii Macquart, 1850, Dipt. Exot., Suppl., IV, p. 264 (Mauritius). 

dissimilis Macquart = nuba Wiedemann. 

elephantina Becker = nivalis Wiedemann. 

halophora Becker, 1903, Mitt. Zool. Mus. Beil., II, p. 116 (Egypt). 

hirtibasis Bigot, 1884, Ann. Soc. Ent. France, p. 292 (Cape). 

hottentota Bigot, 1884, Ann. Soc. Ent. France, p. 293 (Cape). 
hirtitarsis Stein, 1918, Ann. Mus. Nat. Hung., XV I, p. 197 (Reunion and Bour¬ 
bon). 

hottentota Bigot = hirtibasis Bigot. 

lateralis Stein = leucospila Wiedemann. 

leucocephala Loew, 1856, Neue Beitrage, IV, p. 49 (Egypt). 

leucosticta Stein, 1918, Ann. Mus. Nat. Hung., XVI, p. 198 (Madagascar). 

lineata Macquart = nivalis Wiedemann. 

macuLifrons Macquart = pygmaea Fallen. 

neo Malloch, 1922, Ann. Mag. Nat. Hist., X, p. 390 (Ashanti, Gambia). 
niveimacidata Stein. See Xenolispa. 

ochracea Becker, Denkschr. Akad. Wien., LXXI, p. 150 (Africa). I could not 
locate this description: the reference is from Stein 7 s ‘Catalogue. 7 
pectinipes Becker — leucospila Wiedemann. 
pennitarsis Stein, 1918, Ann. Mus. Nat. Hung., XVI, p. 198 
pygmaea Fallen, 1825, Muse., p. 94 (Europe). 

( Hylemyia) macuLifrons Macquart, 1851, Dipt. Exol. Suppl., IV, p. 265 

(Egypt). 

metatarsalis Thomson, 1868, Eugenies Resa, Dipt., p. 562. 
remipes Becker, 1913, Wien. Ent. Ztg., XXXII, p. 126 (Africa). 
rigida Becker, 1903, Mitt. Zool. Mus. Berlin, II, p. 115 (Egypt). 
scalaris Loew, 1847, Stett. Ent. Ztg., VIII, p. 28 (Africa). 

Sexnotata Macquart, 1843, Dipt. Exot., II, part 3, p. 167 (Bourbon). 
simmyi Becker, 1910, Denksch. Akad. Wien., LXXI, p. 151. (See note under 
ochracea in catalogue.) 

spinipes Bigot. See Limnophora. 

tentacvla DeGeer, 1776, (Musca), Tns., 7 VI, p. 86 (Europe). 

tibialis Macquart, 1843, 'Dipt. ExotIT, part 3, p. 166 (Canaries). 
tibialis Macquart = tentacula DeGeer. 

Xenolispa Malloch 

Malloch, 1922, Ann. Mag. Nat. Hist., X, p. 391. 

This genus was established for four Asiatic species, no genotype being 
named. The genus is distinguished from Lispe by the presence of only 
a single pair of dorsocentral bristles situated immediately in front of the 
scutellum. Coenosia pumila Wiedemann may be taken as the genotype. 

Xenolispa niveimaculata Stein 

Lispa niveimaculata Stein, 1906, Berl. Ent. Zeitschr., LI, p. 68 (E. Africa). 
Lispa niveimaculata Stein, 1913, Ann. Mus. Nat. Hung., XVI, p. 548 (Natal). 
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Male, Chirinda Forest, S. Rhodesia, November, 1930 (A. Cuthbert- 
son); male, Paiata, Liberia, October, 1926; male and female, Du River 
Camp No. 3, Liberia (J. Bcquaert). 

Dimorphia Malloch 

Malloch, 1922, Ann. Mag. Nat. Hist., IX, p. 273. (Type Cyrtoneura jlavi - 
comis Macquart.) 

The key which follows contains all the species recorded from Africa. 


Table of Species 

1. —Antennae and palpi wholly yellowish or reddish.2. 

At least the third antennal segment mostly black.4. 

2. —Fourth wing vein strongly curved forward apically and ending only a little be¬ 

hind the wing-tip.3. 

Fourth vein only gently curved forward and ending far behind the wing-tip. 

latifrons Malloch. 

3. —Mesonotum yellow, with one or three black vittae. setulosa Stein. 

Mesonotum dark in ground color, cinereous yellow pollinose, with four more or 
less distinct olivaceous vittae. flavicornis Macquart. 

4. —Palpi black or brown, the bases sometimes paler.5. 

Palpi wholly reddish. subpunctaia Walker. 

5. —Abdomen yellow, a median vitta and disc of third and fourth segments blackish 

in ground color; pleura yellow. tristis Wiedemann. 

Abdomen blackish in giound color, the first and second segments sometimes 
partly yellow.6. 

6. —Pleura mostly yellowish. fusciventris Malloch. 

Pleura 'wholly blackish.7. 

7. —Humeri reddish yellow. humeralis , new species. 

Humeri black in ground color.8. 

8. —Mesonotum rather thinly pollinose, the outer black vittae very broad. 

obscura, new species. 

Thorax densely cinereous pollinose, the vittae narrow. thoracica , new species. 


Dimorphia setulosa Stein 

Mydaea setulosa Stein, 1918, Ann. Mus. Nat. Hung., XVI, p. 192 (Natal). 
Dimorphia flavithorax Malloch, 1922, Ann. Mag. Nat. Hist., IX, p. 274 (Natal). 
Dimorphia flavithorax Malloch, 1929, Ann. Mag. Nat. Hist., IV, p. 108 (British 
E. Africa). 

Two males, East London, Cape Province, May 12,1923 and June 26 
1924; female, Barberton, Transvaal, October 8, 1919 (H. K. Munro); 
female, Port Alfred, Cape Province, January, 1918 (R. 0. Wahl); female, 
Vumba, S. Rhodesia, Nov., 1932. 

The female from Vumba has a black mesonotal vitta as in the males. 


Dimorphia flavicornis Macquart 

Cyrtoneura flavicornis Macquart, 1843, Dipt. Exot., II, pt. 3, p. 156 (Mauri¬ 
tius). 
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Spilogaster translucens Stein, 1906, Berl. Ent. Zeitschr., LI, p. 48 (Madagascar). 

Mydaea Jlaoicomis Stein, 1913, Ann. Mus. Nat. Hung., XI, p. 501 (E. Africa). 

Mydaea ochrocera Stein, 1913, Ann. Mus. Nat. Hung., XT, p. 501 (Mauritius). 

Malloch, 1922, Ann. Mag. Nat. Hist., IX, p. 273. 

Malloch, 1929, Ann. Mag. Nat. Hist., IV, p. 108. 

Male and female, Barberton, Transvaal, May 20, 1914 and October 
5, 1919 (H. K Munro); female, New Hanover, Natal, November 16, 
1914 (C. B. Hardenberg); male, Victoria Falls, August 30, 1920 (H. E. 
Irving); four males, Bindura, S. Rhodesia, March, 1932; two males and 
3 females, Salisbury, S. Rhodesia, August, 1929, May 9, 1932 and 
September 20, 1932; male and female, Balia Balia, S. Rhodesia, March, 
May, 1931; female, Lomagundi, S. Rhodesia, August 12,1932 (A. Cuth- 
bertson); female, Salisbury, S. Rhodesia, September, 1929; male, 
Chirinda Forest, S. Rhodesia, November, 1930 (A. Cuthbertson). 

Dimorphia subpunctata Walker 

Anthotnyia subpunctata Walker, 1856, Dipt. Saunders, p. 353. 

Spilogaster latemttata Bigot, 1884, Ann. Soc. Ent. France, p. 286. 

Mydaea latevittata Stein, 1906, Berl. Ent. Zeitschr., LI, p. 46. 

Mydaea subpunctata Stein, 1913, Ann. Mus. Nat. Hung., XI, p. 500. 

Dimorpkia tristis Malloch, 1922, Ann. Mag. Nat. Hist., IX, p. 273. 

Dimorphia tristis Malloch, 1929, Ann. Mag. Nat. Hist., IV, p. 108. 

Male and female, Port Shepstone, Natal, August 18, 23, 1920; two 
males, East London, Cape Province, May 5, 1923 and April 26, 1924 
(H. K. Munro). 

Dimorphia tristis Wiedemann 

Anthomyia tristis Wiedemann, 1830, Ausser. Zweifl II, p. 423 (Cape). 

Dimorphia nigricomis Malloch, 1929, Ann. Mag. Nat. Hist., IV, p. 108. 

Male, New Hanover, Natal, December 1, 1914 (C. B. Hardenberg). 

Wiedemann’s type came from “Capo,” while Malloch described 
nigricomis from Natal, Portuguese East Africa and Kenya. Wiede¬ 
mann’s type is before me and does not agree with specimens usually 
placed as tristis but does agree with nigneornis of Malloch. Malloch 
followed Stein in considering subpunctata Walker a synonym of tristis. 
D. subpunctata is larger, has a more strongly vitiate mosonotum and 
mostly reddish palpi, the ends sometimes being brownish. The anten¬ 
nae are missing in the type of tristis but they were evidently reddish 
basally. 

Dimorphia fusciventris Malloch 

Malloch, 1929, Ann. Mag. Nat. Hist., IV, p. 109. 

The sex of the type of this species is not stated in the original descrip¬ 
tion. Described from Kenya. It is unknown to me. 
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Dimorphia humeralis, new species 

Black, the basal antennal segments, humeri and tibiae reddish. Length, 6.5 to 
7.5 mm. 

Female. —Head black, thickly cinereous pollinose, the parafacials and para- 
frontals somewhat silvery. Front wide, the vitta black; ocellar triangle extending to 
the middle of the front; four or five pairs of frontals, the upper two reclinate, the 
anterior pair strong; 0061181*8 long and strong; outer verticals half the length of the 
verticals; occipital hair black. Palpi black. Antennae brown, the two basal seg¬ 
ments reddish. 

Thorax black, the humeri reddish; pollen moderately thick, cinereous except 
on the disc of the mesonotum behind the suture where it is yellowish brown. Vittae 
brownish, narrow, the outer pair interrupted at the suture and curved toward the 
humeri in front. Two pairs of strong and one or two pairs of weak postsutural dorso- 
centrals; posterior lower sternopleural widely separated from the upper one. Scutel- 
lum reddish brown with the sides more reddish, the pollen grayish brown. 

Legs black; apices of the femora, broadly below’', the tibiae and the basal two 
tarsal segments reddish. Anterior tibiae w r ith posterior bristle near the middle. 

Wings with strong brown tinge; third vein sometimes with one or two setulae 
below in addition to those on the stem. Squamae yellowish with darker border. 
Halteres yellow with the knob somewhat brownish. 

Abdomen wholly black, very thinly cinereous pollinose. 

Types. —Holotype, female, and paratypes, two females, Tiko, Mt. Cameroon, 
Nigeria, September 1-5, 1935 (Dr. F. Zumpt). Type in Institut far Schiffs-und 
Tropenkrankheiten, Hamburg. 

Dimorphia obscura, new species 

Black, the legs partly reddish, the tip of the fourth segment of the female yellow¬ 
ish. Length, 8 mm. 

Female. —Head and appendages black; face and occiput thickly cinereous white 
pollinose; parafrontals less thickly pollinose, the frontal vitta dull black, the triangle 
with a grayish sheen, reaching to the anterior fourth of the front. Eight pairs of 
frontals, the upper two reclinate, the anterior pair long and strong; ocellars long. 
Hair wholly black. 

Thorax wholly black in ground color, covered with rather thin cinereous pollen; 
mesonotum brown pollinose between the dorsocentral black vittae, the outer black 
vittae much broadened behind the suture so that they reach to the lateral margins. 
Four pairs of postsutural dorsocentrals. Scutellum brown pollinose with the free 
border broadly grayish. 

Legs black; apices, and apical fifth of the femora on their under surface, reddish; 
tibiae narrowly reddish basally and at the tips. 

Wings with strong brownish tinge; first vein setulose for a short distance beyond 
the humeral crossvein; stem of second vein setulose on almost its whole length. 
Squamae pale brownish. Halteres yellow. 

Abdomen shining black, thinly covered with cinereous pollen. Tip of fourth seg¬ 
ment yellow. Genital lamellae reddish. 

Types.— Holotype, female, and paratype, female, Mannsquelle, Mt. Cameroon, 
November 13, 1936 (Dr. F. Zumpt). Type in Institut fur Schiffs-und Tropenkran¬ 
kheiten, Hamburg. 
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Dimorphia thoracica, new species 

Black, the legs mostly reddish; abdomen of male pale orange on basal half; 
thorax thickly pollinose. Length, 5.5 to 8 mm. 

Male.— Head black, white pollinose, the occiput cinereous or cinereous white. 
Front twice as wide as the ocellar triangle, the vitta blackish, narrower than para- 
frontal on the upper half; six or seven pairs of frontals and two or three pairs of bristly 
hairs above; ocellars long; verticals very weakly differentiated. Occipital hair 
black. Facial ridges obscurely reddish. Palpi and antennae black; second antennal 
segment reddish above. 

Thorax black, thickly cinereous pollinose, the free border of the scutellum red¬ 
dish except at the apex. Dorsoeentral vittae very narrow and black in front of the 
suture, wider and brown behind, outer vittae represented by two blackisk spots on 
each side. Three pairs of postsutural dorsocentrals; stcmopleurals 1-2. 

Legs blackish; apical fourth of posterior four femora and broad apex of the front 
pair, the tibiae, basal two tarsal segments and the trochanters, reddish. 

Wings cinereous hyaline, often with brownish tinge; stem of second vein with 
two or three setulae below. Squamae and halteres yellow. 

First two abdominal segments pale orange, the base of the first, a more or less 
distinct spot on the middle and the median fourth of the second black in ground color; 
third and fourth segments black with thick cinereous pollen, the apex of the fourth 
broadly reddish. Second and third segments each with a pair of broadly separated 
rather small, roundish brown spots on the posterior half. Genitalia dull reddish. 

Female. —Front wide, with six to eight pairs of frontals, the upper two reclinate, 
the anterior pair long and strong, a pair on the middle of the front sometimes long, the 
reclinate bristles stout. Verticals and outer verticals long. Outer mesonotal vittae 
a little more pronounced; free broder of the scutellum sometimes all reddish; pos¬ 
terior four femora usually almost all reddish. Abdomen all blackish in ground color 
and thickly cinereous pollinose, rarely with large yellowish spots on the first segment; 
paired brown spots much larger than in the male; apex of fourth segment usually 
more broadly reddish; genital lamellae reddish. 

Types. —Holotype, male, allotype, female, and paratypes, four males and ten 
females, Misellele, September 21, 1935, one female, Ekona, October 11, 1935 and 
female, Tiko, September 25-30, 1935, all on Mt. Cameroon, Nigeria (Dr. F. Zumpt). 
Type in Institut fiir Sehriffs-und Tropenkrankheiten, Hamburg. 

List of Species Not Seen and Synonyms 
flavithorax Malloch = setulosa Stein. 
latevittaia Bigot — subpundata Walker. 

latifrons Malloch, 1929, Ann. Mag. Nat. Hist., IV, p. 100 (f) (Nyasaland). 

nigricomis Malloch = tristis Wiedemann. 

ochrocera Stein = flavicomis Macquart. 

translucens Stein = flavicomis Macquart. 

tristis Malloch = subpunctata Walker. 

Anaclysta Stein 

Stein, 1918, Arch, fur Naturg., LXXXIII, Abt. A, Heft 1, p. 138. 

No genotype was named for this genus which is apparently a com- 
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posite group. Limnophora piliceps Stein may be considered the type of 
the genus. It has the eyes densely pilose. All the species have a strong 
ventral bristle on the middle tibiae beyond the middle. The following 
table separates the African species placed in the genus by Stein. 

Table op Species 

. piliceps Stein. 

. 2 . 

■. flavescens Stein. 

. midtipunetata Stein. 

Anaclysta piliceps Stein 

Limnophora piliceps Stein, 1913, Ann. Mus. Nat. Hung., XI, p. 514. 

Male, Addis Abbaba, Abyssinia, August 31, 1920 (B. Brown). The 
type series was also from Abyssinia. 

Stein described only the female. The male differs considerably from 
Stein's description. 

Male. —Head black, cinereous pollinose, the parafacials and parafrontals rather 
silvery. Front wider than the ocellar triangle, widening anteriorly; frontal vitta 
black, appearing brownish gray from in front; seven or eight pairs of frontals on the 
anterior three-fifths, the upper ones weak; ocellars long. Cheeks about one-fifth as 
wide as the eye-height, rather thickly haired. Parafacials of equal width through¬ 
out. Palpi and antennae black, the arista pubescent, thickened on the basal fourth. 
Eyes with thick brownish cinereous pile. 

Thorax cinereous pollinose, the mesonotum subshining biown with cinereous 
markings. Broad lateral margins in front of the wings a pair of broad presutural 
vittae, the ant erior border, a pair of very broad vittae on the posterior third of the 
mesonotum and a broad stripe above the wings cinereous. Scutellum brown with 
the apex and sublateral vittae cinereous. Dorsocentrals 2-4; anterior intra-alar 
absent; prealar absent; prescutcllar acrosticals scarcely developed, the acrostical 
hairs not in rows; two pairs of marginal scutellars, the sides of the scutellum haired 
on the upper half; sternopleurals 1-2; prostemum, propleura, pteropleura and hypo- 
pleura bare. 

Legs black, the coxae and femora with cinereous pollen; middle femora with a 
row r of four or five vential bristles toward the posterior surface on the basal half; 
posterior femora with a row of anteroventral bristles, the basal ones fine and shorter 
than those toward the apex, and w ith a row of fine posteroventral bristles on the basal 
half. Anterior tibiae w’ith a posterior bristle near the middle, the apex somewhat 
swollen and bearing a cluster of long, fine hairs on the apical sixth posteriorly; middle 
tibiae with two posterior bristles and a strong ventral one near the apical third; pos¬ 
terior tibiae with two anterodorsal, anteroventral and posteroventral bristles. 

Wings hyaline; fourth vein ending conspicuously before the tip of the wing; third 
vein bare. Squamae pale yellowish brown. Halteres yellow. 

Abdomen black in ground color, densely cinereous pollinose on the apical half, 
the sides of the second segment broadly yellow in ground color and pale pollinose. 
First segment opaque black, with a median cinereous vitta. Second segment opaque 


1. —Eyes pilose.. 

Eyes bare ... 

2. —Palpi yellow 

Palpi black.. 
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black with the sides very broadly, rectangularly produced inwardly on the basal half 
and a triangular median vitta. cinereous pollinose. Third segment cinereous with a 
pair of rather small, basal triangles in the middle and large, oval posterior spot tow ard 
either side, dull black; fourth segment cinereous with only the sublateral posterior 
spots opaque black. \ enter blackish with rather thick cinereous pollen. Hair 
wholly black; basal stemite black haired. 

In the female the black pattern on the second abdominal segment is broken into 
four spots and the mesonotum is cinereous with brown vittae. 

Anaclysta flavescens Stein 

Limnophora Jlavescens Stein, 1903, Mitt. Zool. Mus. Berl., II, p. 106. 

I have not seen this species which was described from Egypt. 

Anaclysta multipunctata Stein 

Limnophora multipunctata Stein, 1903, Mitt. Zool. Mus. Berlin, II, p. 107. 

Limnophora pellucida Stein, 1906, Mitt. Zool., Mus. Berlin, IV, p. 101. 

Stein described multipunctata from Egypt and pellucida from the 
Canary Islands. The species is unknown to me. 

Synonymy 

Anaclysta pellucida Stein = multipunctata Stein. 
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THE MORPHOLOGY OF WARDITE 
Frederick H. Pough 

At the time of the study of the phosphate nodules of Fairfield, Utah, 
in preparation for the recently completed work upon gordonite (Pough, 
1937), it was found that several specimens showed what appeared to be 
good crystals of the mineral wardite (2 Na2O.CaO.6Al 2 0i.4P 2 0o.l7H20). 
The nodules were collected by Arthur Montgomery and Edwin Over in 
the fall of 1936, reworking the locality from which the original speci¬ 
mens described by Larsen and Shannon (1930) came. As the crystallog¬ 
raphy of this mineral was not studied in the original descriptions, it 
was planned to do this, and, at the same time, to bring out the relation¬ 
ship of these crystals to those described by Lacroix (1910) under the 
name soumansite. The original material of Larsen and Shannon was 
also examined, but only a few crystallized specimens were found and 
most of these did not equal those collected by Montgomery and Over. 

The crystals occur in vugs in the phosphate nodules, and, like the 
other minerals, are the result of the alteration of the variscite. Wardite 
appears to be one of the later minerals and is relatively common, far 
more so than the gordonite. It occurs in crusts of varying thickness, with 
well-developed crystals in the open vugs. Most of the crystals are not 
suitable for goniometric measurement, however, for many are deeply 
corroded and some are coated with a thin blue coating of a mineral re¬ 
sembling millisite. The crystals seldom exceed .5 mm. in size and are 
pale blue in color. They form tetragonal bipyramids and are, perhaps, 
the most easily recognizable of all the crystals of the nodules. The 
wardite crystals are usually in the center of a vug, surrounded by the 
yellow pseudowavellite, and often attached to it. Lehiite and millisite 
are later and coat the crystals or fill in the remainder of the cavity in 
some specimens. 

Goniometric measurement of the crystals gave disappointing results; 
for despite their apparent perfection, the angles were unsatisfactory on 
many of the crystals, and the good ones give most surprising results. 
The dominant bipyramid gave especially inconsistent readings; some 
of which were to be expected from the striated nature of the face, but 
not all of which can be explained in that fashion. Many crystals were 
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measured; of these, fifteen were selected as being the most perfect 'with 
the best signals, and the elements calculated from these averages. 

As may be seen from the measured angles in table I, the variation in 
the readings on the dominant second order bipyramid extend over a 
wide range, resulting in considerable uncertainty about the exact symbo¬ 
lization of that form. The average of 37 readings was used to obtain a 
p angle of 64° 55', and it cannot be far off. This form may not, however, 
be taken as the unit, for then the narrower but much more consistent 
form which is to be called (201) would receive a much more complex 
symbol; even less likely than the (13-0-12) given the dominant form. If 
the angles of this form were reasonably consistent, this course might not 


Tabus I.—Wardite: Two-circle measurements on fifteen crystals 
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44 
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52 

23 
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47 
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12 

27 
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41 

44 

11-49 

53 

29 

48 

46 

29 


be justifiable, but inasmuch as they are so variable the other alternative 
seems preferable. Futhermore, there is adequate corroboration in 
Lacroix (1910), in the description of the crystals of soumansite. His 
crystals were poor, but his form b v> has a p angle of 42° 40', which cor¬ 
responds very favorably with the p angle of 42° 51' which the form (112) 
would have if it were present on the crystals from Utah. There can be 
little question that the unit has been properly selected. 

Table II is the angle-table for the mineral. All of the forms except 
b (112) were observed in the present study; this form is from Lacroix 
as discussed above. In addition to the certain forms, to which letters 
have been assigned, there are several others listed below which must be 
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called uncertain and requiring confirmation. Some of these were ob¬ 
served frequently, as may be seen in table I, but their observed n-ngW 
were too inconsistent to warrant their acceptance. The symbols are 
relatively simple and the averages not far off from the calculated angles. 
(4-9-12) and (6-10-15) were often seen as thin truncations lying between 
the faces of the dominant bipyramid. Although they look like good 
forms on the crystals, the measurements are bad, with the signal often 
falling in a train-of-reflection running from one face to the next. One 
form (301) was seen but once, and while reasonably good in its measured 
angle it w'as not confirmed and cannot be accepted as certain. 

Table II.—Wardite (2Na*0.Ca0.6Al 2 0*4P 2 05.17H a 0) 

Angle-T*ble 

Tetragonal-ditetragonal bipyramidal class 
po = 1.3117 a:c = 1:1.3117 


Form 
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The usual habit of the crystals is shown in Figs. 1 and 2. On most 
of the crystals, especially the smaller ones, the combination of forms is 
simple with only the base and the dominant bipyramid present. In 
some, however, usually the larger ones, the additional forms of Fig. 2 
are present; (13-0-12) still dominant, but truncated by a narrower 
(201) and a still narrower prism. The edges between the faces of 
(13-0-12) are in most cases truncated by some of the uncertain forms. 
As these forms are so uneven and variable, it is probable that they de¬ 
veloped through corrosion. 

c (001) is usually present as a small, very brilliant face and is excel- 
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lent, for orientation purposes, t (13-0-12) is large, but commonly stri¬ 
ated p arall e l to its intersection with the base and u (201), and rarely 
gives a sharp signal, u is narrower and duller than t, but is usually not 
reg ular ly striated and gives a sharp signal, a (100) is narrow and rarely 
gives a good signal, but is easily recognized from the zonal relations 
when it occurs. 

The corrosion of the wardite crystals is interesting. On one speci¬ 
men the pyramidal forms were corroded so deeply that the crystals 
resembled simply terminated tetragonal prisms. The crystals were 
exceedingly minute and the surfaces developed appeared to be rounded, 
without any evidence of actual prism planes. Through this attack, 
the base survived as a brilliant, unetched form, showing no signs of the 



Fig. 1 Fig. 2 Fig. 3 


solution which had almost destroyed the rest of the crystal. A more 
common etching only rounded the edges, with less complete destruction 
of the whole. The base seems always to survive and has remained 
brilliant on all the crystals studied. 

An interesting example of selective incrustation was observed on some 
of the crystals with the coatings of millisite. Small spheres of the later 
mineral were often observed attached to the bases of the wardite crys¬ 
tals. A further stage in this growth has resulted, in some specimens, 
in the formation of millisite shelves along the edges of the bipyramids, 
overlapping each other up the crystal like fungi growing up a dead log. 
Fig. 3 represents such a selectively coated wardite crystal. Finally, the 
whole crystal may be coated over, usually with a thickening of the 
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incrustation, at the edges between the pyramid faces. Beneath the 
millisite, the original faces are corroded and dull. 

The study has shown the morphological similarity of wardite and 
soumansite. The new c is about double that of Lacroix; 1.3117 as 
compared to 0.7672, but gives more satisfactory indices. The crystals 
are remarkable in being dominated by a form with a symbol as complex 
as (13-0-12), but the measurements permit no other choice. A new 
locality may yield crystals which will permit confirmation of some of 
the uncertain forms, but it is not likely that they can be checked by 
additional measurements of Fairfield, Utah crystals, unless far better 
ones are found than are now available. 
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BIRDS COLLECTED DURING THE WHITNEY SOUTH SEA 
EXPEDITION. XXXIV 1 

THE DISTRIBUTION AND THE MIGRATION OF THE LONG-TAILED 
CUCKOO ( URODYNAMIS TAITENSIS SPARRMAN) 

By Cardine Bogert 

A great many papers are published every year on the migrations x>f 
the birds of the Northern Hemisphere. Little, however, is known of 
the extensive wanderings of the southern birds, although they are in 
many ways even more fascinating. The wonderful material of the 
wandering New Zealand cuckoo, Urodynamis taitensis, in the collec¬ 
tion of The American Museum of Natural History makes it possible to 
draw a picture of the migration of this species which complements in 
many respects the scattered information published in the past. A 
short description of the species and an historical review will be given 
before I enter the detailed discussion of the migrations. I much appre¬ 
ciate the kind assistance Dr. Ernst Mayr has given me during the prepa¬ 
ration of this report. Mr. J. Sterling Rockefeller gave me his kind 
permission to use extensive notes that he also had collected on this 
species. Messrs. Berlioz, Friedmann, Junge, Kinnear, Peters, de 
Schauensee, Stresemann and Yamashina kindly sent me full information 
on specimens of the collections of which they are in charge. 

Urodynamis taitensis* (Sparrman) 

Cuculus taitensis Sparrman, 1787, ‘Museum Carlson./ fasc. II, No. 32.—Tahiti, 
Society Islands. 

Cuculus tahiticus Gmelin, 1788, ‘Syst. Nat./ I, pt. 1, p. 412.—Tahiti. 

Cuculus perlatus Vieillot, 1817, ‘Nouv. Diet. d’Hist. Nat./ nouv. ed., VIII, 
p. 232.—Tahiti, Society Islands. 

Cuculus fascial us Forster, 1844, ‘Descr. Anim./ p. 160.—Tahiti. 

Eudynamis cuneicauda Peale, 1848, *U. S. Explor. Exped./ Birds, p. 139.— 
Ovalau, Fiji Island. 

Urodynamys taitensis pkiletes Wetmore, 1917, Proc. Biol. Soc. Wash., XXX, 
p. 1.—Otago Prov., New Zealand. 

Urodynamys taitensis belli Mathews, 1918, Bull. Brit. Om. Club, XXIX, 
p. 24.—Norfolk Is. 


1 Previous papers in this series comprise American Museum Novitates Nos. 115, 124, 149, 
322, 337, 350, 356, 364, 365, 370, 419, 469, 486, 488, 489, 502, 504, 516, 520, 522, 531, 590, 609, 628, 

651, 665, 666, 709, 714, 820, 828, 912 and 915. . 

* Also often quoted as taxtien sis or tahitensis, although the original spelling is taxtenns. 
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Adult Male. —General coloration above dark brown, with rufous bars and 
spots, below white, with dark brown stripes. Crown and nape blackish brown with 
narrow rufous shaft-streaks; back, scapulars and rump blackish brown, each feather 
with broad rufous bars and paler, sometimes whitish tips; upper wing-coverts similar 
to feathers of the back, but with the white tips more pronounced; wing-feathers dark 
brown with whitish rufous cross bars, each bar being more rufous near the shaft and 
white or whitish near the edge of the inner and outer web; under wing-coverts and 
axillaries deep or pale buff; tail-feathers with rufous and blackish bars of about equal 
width and whitish tips; supraloral spot and superciliary stripe whitish; ear-coverts 
dark brown with light streaks; under parts very variable wiiitish, buff or pale rufous, 
with few or numerous longitudinal stripes, which are most pronounced on breast and 
flanks; under tail-coverts wiiitish with blackish bars. 

Adult F emale . —Very similar to male, but slightly smaller, aveiages above 
duller and darker, particularly in the rufous markings; white tips of the scapulars 
more pronounced; rufous wash of throat and rest of under parts more pronounced. 
There is considerable individual variation and some individuals cannot be separated 
from males. 

Immature. —Entire upper parts spotted with w r hite, bars on tail whitish or 
buff, not deep rufous. 

Wing: d 1 ad. 186-192 (189.9); 9 ad. 175-185 (181.4). 

Tail: d* ad. 221-236; 9 ad. 196-230. 

The great amount of individual variability and the uncertainty about 
the breeding range has misled several authors to redescribe this species. 
As late as 1917, Wetmore separated the New Zealand birds as a dis¬ 
tinct subspecies from the Polynesian birds, not realizing that the latter 
were only migrants from New Zealand. His material consisted ap¬ 
parently of 3 or 4 New T Zealand birds and 2 from Polynesia, and the 
characters he gives are all within the range of individual variation of 
either New Zealand or Polynesian birds. There is no definite evidence 
that the species reproduces on Norfolk Island and Mathews’ statement 
that Norfolk Island birds were “lighter above” is not true. 

Range. —The species breeds, as far as we know, only on New Zea¬ 
land. On its migration and during the winter, it is found accidentally 
on Chatham and Kermadec Is., Auckland Is., and regularly in Melanesia, 
Micronesia, as far west as Palau, and Polynesia, as far east as the Mar¬ 
quesas Is. 


History of Discovery 

Dr. Sparrman and J. R. Forster, who accompanied Capt. Cook 
during his second voyage, first discovered Urodynamis taitensis at 
Tahiti in August, 1773. In February, 1777, when Cook touched Queen 
Charlotte’s Sound, N. Z., on his last voyage, we find mention of this 
species once again, the first report of this species at New Zealand. In 
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1779, Buffon (IV, p. 376) refers to “Le Couou brun variS de Noir,” 
and states its habitat as: “Islands of the Pacific, Tahiti, New Zealand, 
Tonga-taboo,” obviously basing his notes on information received from 
the naturalists of Cook's voyages. For more than sixty years no new 
information was obtained on the occurrence of Urodynamis in Polynesia. 
The species is frequently mentioned in the ornithological publications 
of that period, but all these notes refer to the above-mentioned obser¬ 
vations. A complete list of references can be found in Wiglesworth, 
1891, ‘Aves Polynesian,' p. 11. 

In the forties of the last century the species was found in Polynesia 
by several of the large expeditions (Peale, etc.), and after the middle 
of the century the number of the recorded specimens increased very 
rapidly, particularly owing to the activities of the collectors of the 
Museum Godeffroy. During all that time it was supposed that the 
species was a resident of Polynesia, except by the New Zealand or¬ 
nithologists who had at that time already found out that it left its 
breeding range during the winter. 

“It is migratory, says Dr. Dieffenbach in 1843, and appears on the 
coast of New Zealand in the month of December." (Buller, 1873, 
B. N. Z., p. 73.) 

The migratory habits of this species, the sudden disappearance in 
New Zealand, and the lack of any breeding activities in its winter range 
baffled both natives and naturalists, and has resulted in some very 
curious beliefs which seem worth recording. 

Rev. Wm. Yates in 1835, when in New Zealand, writes, that ac¬ 
cording to the natives, “this bird secures itself during the winter months 
in the holes of the puriri-trees.” 

Rev. Taylor in his book, ‘Te Ikaa Mani,' reports: “The Long¬ 
tailed Cuckoo in the autumn buries itself in the mud of river beds and 
there hibernates till the following spring.” 

The belief that the species was a resident of Polynesia was so firmly 
rooted that several times supposed eggs of the species were collected in 
its winter range, and that even detailed descriptions of its breeding 
habits were given. It was Finsch (1880, Ibis, p. 433) who first expressed 
his doubts: “I observed twice Eudynamis taitensis on Butaritari, Dec. 

7, 1879. Except the cuckoo which apparently is only a migratory 

bird, there is no other land bird on the Gilberts.” 

Since no other land birds were known to exist on the Gilbert Islands, 
Mr. Swayne of Sydney presumes that it laid its eggs in the nest of the 
noddy tern (Anous stolidus ). In fact, he writes that “he had seen this 
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cuckoo oust a noddy tern from its nest and take possession of it.” (Proc. 
Zool. Soc., 1896, p. 934.) How he could believe that the young cuckoo 
could survive on the same diet as that of a young tern is rather aston¬ 
ishing. 

Wetmore was deceived by such reports into considering the Poly¬ 
nesian birds an endemic resident subspecies (1917, Proc. Biol. Soc. 
Washington, XXX, p. 1). 


Life History 

From observations made in the last twenty years, it is now certain 
that Urodynamis taitensis reproduces exclusively on New Zealand and 
occurs in Micronesia, Melanesia and Polynesia only as a winter visitor. 
By the first of November most of the long-tailed cuckoos have returned 
to New Zealand and have started mating. In November and December, 
the bird is laying, and the young cuckoos appear in January and Feb¬ 
ruary (condensed from Fulton, 1903, Trans. New Zealand Inst., XXXVI 
pp. 113-145). In March they gather in small groups and set off on 
their (fall) migration to the tropical islands. 

The long-tailed cuckoo of New Zealand belongs to the parasitic 
cuckoos. According to the observations of many ornithologists the 
reputed foster parents of this bird are 1 : 

Turnagra capensis , 2 Hemiphaga novaeseelandiae, Gerygone flaviventris, 
Pseudogerygone igata , Petroica macrocephala, 2 Miro australis 2 Petroica 
toitoiy Rhipidura flabellifera, Mohoua ochrocephala , 2 Mohoua albicilla , 2 
Zosterops lateralis , Finschia novaeseelandiae , Prosthemadera novaesee- 
landiae , Anthornis melanura 2 Chloris chloris 2 

In spite of the intensive ornithological work carried on in New Zea¬ 
land during the past 100 years, the eggs of this species remained un¬ 
known until last year. Erroneous descriptions, including that of a 
dw r arf pullet’s egg (!!), have been given by many authors (Ramsay, 
1865, Ibis, p. 155; Nehrkorn, 1879, Joum. f. Oraith., p. 394; Buller, 
1888, ‘Birds of New- Zealand,’ 2nd Ed., I, p. 127; Fulton, 1903, Trans. 
New" Zealand Inst., p. 141; Oliver, 1930, 'New Zealand Birds/ p. 426), 
but Stead is the first author to describe an egg of a size which would 
seem probable for such a small bird as Urodynamis. His description 
is as follows: "Ground colour white, tinted with cream, or creamy pink, 
freely spotted and streaked with purplish brown, and having under- 


1 Stead, 1936, Trans, and Proc. Roy. Soc. of New Zealand, LVI, part 2, pp. 182-184; 
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lying spots of gray, the markings being larger and more numerous at 
the larger end of the egg. The shape is ovoid-elliptical, and the meas¬ 
urements in mm. of four specimens are: (in mm.) 23.5 X 17; 23 X 
17.75; 22.75 X 17.5; 22.5 X 18.” (Stead, Sept. 1936, Trans. Proc. 
Roy. Soc. New Zealand, LXYI, pp. 182-184.) 

Time of Migeation 

Enough observations have been collected on New Zealand during 
the last century to enable me to draw a fairly correct picture of the 
migratory habit of this species. Its movements are somewhat ob¬ 
scured by the fact that the migratory urge is not equally strong in all 
individuals. Not all of them fly to the tropical winter quarters, but 
some remain in New Zealand throughout the winter and still others 
appear as stragglers on the outlying islands of the New Zealand region 
(Auckland Is., Chatham Is. and Kermadec Is.) or in different parts of 
New Zealand, itself. Many such cases have been reported by Fulton 
( loc. tit.) and elsewhere in the New Zealand literature. 

The outline of the main migration is approximately as follows: 
This species arrives at New Zealand during October and through No¬ 
vember. According to observers, Urodynamis taitenszs arrives in groups, 
and a few solitarily, usually at night from the northeast (Fulton, loc. 
tit.). At first there are many more males than females. For a while 
they are rather quiet; in November, however, they become active. 

The fall migration starts from New Zealand during February and 
throughout March. They begin to disappear, some gradually moving 
to North Island from where they leave, others probably leaving direct 
from the South Island, the young remaining till last (Fulton, loc. tit.). 
They have been seen in New Zealand assembling in groups up to about 
a dozen for migration at this time. 

Migeation Route and Wintee Range 

No attempt has been made to collect the exceedingly scattered litera¬ 
ture on this subject, since Finsch published his account (1901, Notes 
Leyden Mus., XXII, pp. 120-125). Since then a number of additional 
records have been published, but what is more important, the Whitney 
South Sea Expedition had been in the field in the years 1921-1933 and 
has collected a superb series of this species from a wide range of localities. 
Information on unpublished material of other museums has also been 
available owing to the courtesy of the curators of these institutions. 
All in all, I have gathered information on about 200 specimens from 
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the range of the species outside of New Zealand, 130 of which are in 
the collections of The American Museum of Natural History (in¬ 
cluding the Rothschild Collection). 

This extensive material permits a much more detailed description 
of the migration route and the winter quarters than has hitherto been 
possible. The latest authority on New Zealand birds (Oliver, loc. ait., 
p. 426) writes: “Passes presumably through Norfolk Island and the 
Kermadecs on migration and winters in the islands of the Western 
Pacific.” Information in other books is equally sketchy. It seems 
important to list in detail the complete records of this species collected 
by me. 

A. —NEW ZEALAND REGION 

(1) Kermadec Islands: — 2 d , 1 9, Sunday I., May 15, June 11, Aug. 23, 1913, 
by Bell (Rothschild Collection).—2 specimens, by Dannefaerd (Rothschild Collec¬ 
tion).—1 specimen, Sunday I., 1894, by Travers (Rothschild Collection).—1 specimen 
presented to Buller (1891, Trans. N. Z. Inst., p. 28).—1 specimen (Cheeseman, 1890, 
Trans. N. Z. Inst., p. 219).—A few remain all year, plentiful in March (Oliver, 1935, 
N. Z. Birds).—Numerous in October, heard every month in 1908 (Iredale, 1913, 
Trans. N. Z. Inst., pp. 78-92). 

(2) Norfolk Island: —1 d , Nov. 2,1912, by Bell (type of U . t . belli Mathews) 
(Rothschild Collection).—3d\ 1 9, Steels Pt., Oct. 30, Nov. 4,1912, by Bell (Roths¬ 
child Collection).—ld\ Fumey Lane, March 9, 1913, by Bell (Rothschild Collec¬ 
tion).— Id , Mt. Pitt, March 17, 1913, by Bell (Rothschild Collection).—1 specimen, 
by Metcalf Crowfoot (1885, Ibis, p. 270) (Mus. Comp. Zool. Cambridge).—3 speci¬ 
mens (Ramsay, 1888, Tab. List, p. 37).—Specimens (Hull, 1910, Iioc. Linn. Soc. New 
So. Wales, p. 34). 

(3) Lord Howe Island: —1 specimen shot (Hull, 1910, Proc. Linn. Soc. New 
South Wales, p. 34).—Spent winter (Fulton, 1903, Trans. N. Z. Inst., XXXVI, pp. 
113-148). 

(4) Chatham Island: —Seen throughout winter (Fulton, loc . cit .). 

(5) Auckland Island: —Seen throughout winter (Fulton, loc . cit .). 

B. —SOUTHERN MELANESIA 

(1) New Caledonia: —1 9 imm., Noumea, April 8, 1875, by Germain (Mus. 
d’Hist. Nat., Paris).—1 d , June 17,1881 (in Tristram Collection).—Specimens from 
streets of Noumea, 2 showing nesting plumage, March 23,1879, March 15, 2 on April 
15,1881 (Marie, 1877, Ibis, p. 362; Layard, 1882, Ibis, pp. 523, 543) (Brit. Mus.). 

(2) New Hebrides:— 1 d , Ambrym, Aug. 14, 1926 (Whitney S. S. Exp.).— 
1 9, Aniwa, March 24,1936 (L. Macmillan).—1 specimen, Efate (Vate) Is., June 12, 
1877, shot by native (Layard, 1878, Ibis, p. 27) (Brit. Mus.).—Ambrym, feathers 
worn by native (Layard, 1878, Ibis, p. 27). 

(3) Santa Cruz:— 1 $, Tinakula, March 2, 1927.—1 d , Lomlom I., Reef 
Is., Oct. 9,1926.—1 9, Nepani, Swallow I., Oct. 15,1926.—1 d , Fenualoa, Reef Is., 
Oct. 11,1926 (all Whitney S. S. Exp.). 
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C. —NORTHERN MELANESIA 

(1) Solomon Islands:-- 1 d, Ramos I., Sept. 5, 1927.—1 9, Tiara, Aug. 25, 
1927—1 9, MalaitaI. (3000ft.), April 15,1930.—1 9, Gower I., April5,1930,1 d, 
Sept. 21, 1930—1 d t Ontong Java, Oct. 4, 1930.—1 d t Nissan, Aug. 10, 1929.— 
1 9, Oema I., May 11, 1928 (all Whitney S. S. Exp.).—2 d, Aola, Guadalcanal 
April 20, by Woodford, May 20,1887 (Grant, 1888, Proc. Zool. Soc. London, p. 191), 

1 d imm., Guadalcanal April 17, 1901, by Meek.—1 9, Rendova, Feb. 20, 1904, 
by Meek (Nov. Zool., XII, p. 258)—3 9, Nissan I., Sept. 2, 12, 15, 1924, by Eich- 
hom (all Rothschild Collection).—3 specimens, Savo (Ramsay, 1879, Proc. Linn. 
Soc. New South Wales, IV, p. 20; 1882, Ibis, p. 143). 

(2) Bismarck Archipelago: —1 d , Duke of York Is., July 19,1879, by Klein- 
schmidt (Layard, 1880, Ibis, p. 300) (Brit. Mus.).—1 9, April, 1878, by Brown (Tris¬ 
tram Collection).—1 imm., Vuatom, May 11, 1933, by O. Meyer (Om. Monatsber., 
XLI, p. 153) (Berlin Mus.).—1 specimen, Blanche Bay, New Britain (Finsch, 1881, 
Ibis, p. 537). 

(3) New Guinea Region:— 1 d”(?), St. Aignan, Louisiade Arch., Sept. 10, 
1897 (Rothschild Collection). 

D. —MICRONESIA 

(1) Palau: —1 specimen (Finsch, 1875, Journ. Mus. Godef., VIII, p. 49). 

(2) Caroline Islands:—! d, Ruk I., July 1, 1896, by Owston (Rothschild 
Collection).—2 d, 1 9, Kusaie, March 15, April 5, April 15, 1931 (Whitney S. S. 
Exp.).—1 d, Ponape, Aug. 15, 1934, by Ikkaku (Yamashina Collection, Tokyo).— 

2 d, Truk, May 9, 25, 1931, by H. Orii (Yamashina Collection, Tokyo).—1(?), 
Ponape, March 2-17, 1880, by Kubary (Finsch, 1881, Ibis, p. 113).—1 9, Ponape, 
Sept. 1873, by Kubary (possibly repetition) (Proc. Zool. Soc. London, 1877, p. 778; 
id., 1900, Notes Leyden Mus., p. 120; id., 1876, Journ. Mus. Godef., V, Heft 12, p. 
19). 

(3) Marshall Islands: —1 d , Iringlove, Oct. 24, 1931, by H. Orii.—1 d\ 
Wozzie, Sept. 23, 1931, by H. Orii.—1 9, Auru, Sept. 25, 1931, by H. Orii.—2 9, 
Jaluit, Jan. 3, 6, 1933, by Kawakami (all Yamashina Collection, Tokyo).—1 9, with 
breeding patch (1893, Ibis, pp. 210-215).—1 specimen, Ratak, Eastern Chain, Oct. 
21,1879, brought in by a native (Finsch, 1880, Ibis, p. 300; id., 1900, Notes Leyden 
Mus., p. 123).—Seen twice, Jaluit, Aug. 5, 21, 1879, by Finsch (1880, Ibis, p. 220). 

(4) Gilbert Islands: —Seen twice, Butaritari, Dec. 7,1879, by Finsch (1880, 
Ibis, p. 433).—1 specimen seen from Makin 1., Butaritari, 1895 (North, 1896, Proc. 
Zool. Soc. London, p. 300). 

E—CENTRAL POLYNESIA 

(1) Fiji Islands:—1 d } Nanuku Levu I., Nov. 26, 1924.—1 9, Vanua Vatu 
I., Sept. 13, 1924.—2 d, Turtle 1., June 17,1925.—1 9, Nakuemanu, Nov. 27, 1924 
(all Whitney S. S. Exp.).—1 specimen, Taviuni (Layard, 1876, Ibis, p. 144).—Levuka 
Ovalau, Mokani, Wakaia (Layard, 1876, Ibis, p. 391).—1 9, Wakaia, Sept. 12,1875, 
by Layard (Brit. Mus.).—1 imm., Taviuni, Aug. 20, 1923, by C. A. Wood (1925, 
Ibis, p. 835) (U. S. Nat. Mus.).—1 specimen, Ovalau, May, by Peale, (Cassin, 1885, 
Expl. Exp.) (type of Eudynamis cuneicauda Peale) (U. S. Nat. Mus.). 

(2) Tonga Islands: —1 d, 1 9, Fanua Lai Is., Aug. 15,1925.—1 9, Nomuka 
L, July 22,1925.—1 d, AtaI., July 14,1925—1 d, Vavau, Aug. 11,1925 (all Whit- 
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ney S. S. Exp.).-—2 9, Tongatabu, April 10, May 11,1889, by Lister (Brit. Mus.).—1 
specimen, Eua, May 29, 1889, by Lister (Brit. Mus.).—1 <? imm., Eua, Aug., 1876, 
by Hubner (Finsch, 1877, Proc. Zool. Soc. London, p. 773).—1 specimen, Tongatabu 
Gray, 1859, B. of Trop. Is., p. 35) (Brit. Mus.). 

(3) Small Islands of Central Polynesia (Niue, Niuafu, Wallis, Fotuna 
Is.):—3 <?, 3 9, Wallis Is., April 27, 29, 30, 1925.-1 9,1c?, Fotuna I., May 7, 
1925, July 30, 1925—1 d 1 , Alofa I., May 12, 1925.—1 d 1 , 1 9, Danger Is., March 
1, 1924—1 d 1 , Niuafu Is., Aug. 17, 1925 (all Whitney S. S. Exp.) —1 specimen, 
Niue I., by Earl of Ranfurly (Brit. Mus.).—1 specimen, Niuafu I., Oct. by Hubner. 

(4) Samoa Islands:— 1 d 1 , Tutuila, Nov. 28,1923—1 specimen, Amer. Samoa 
(data lost).—1 9, Tau Manua, Dec. 21, 1923.—1 9, Ofu Manua, Jan. 10, 1924.— 
2 9, Anuu I., Jan. 11, 1924.-1 9, Olosenga, Manua Is., Jan. 4, 1924 (all Whitney 
S. S. Exp.).—1 cf, 2(?), Upolu, by Kiause (Rothschild Collection ex Mus. Godef- 
frov).—1 9, Upolu, Mar. 6, 1895, by Woodford (Rothschild Collection).—1 speci¬ 
men, 1895, by Woodford (Rothschild Collection).—1 specimen, 1911, Mitchell 
(Rothschild Collection).—1 d\ 1 9, by Whitmee (Layard Collection, Brit. Mus.).— 
1 specimen, Tutuila, June 9, 1889, by Lister (Brit. Mus.).—1 adult, Aug., 1886, by 
Krause (Finsch, 1900, Notes Leyden Mus., XXII, p. 120) (Leyden Mus.).—Less 
abundant, never seen alive (Whitmee, 1875, Ibis, p. 437).—1 imm. (Whitmee, Cat. 
Brit. Birds, XIX, p. 315) (Brit. Mus.).—1 specimen (Layard, Dec., 1876, Proc. Zool. 
Soc. London, p. 491).—1 & ad., Upolu, May, 1898, by Thilenius (Berlin Mus.). 

(5) Union, Ellice, Phoenix Islands: —3 c?, 1 9 (?), Fakaafo I., Union group, 
April 2, 3, 4, 1924 (Whitney S. S. Exp.).—1(?), Funafuti, Ellice Is., Dec., 24,1899, 
by Townsend (1919, Bull. Mus. Comp. Zool., LXIII, pp. 151-225).—1 specimen, 
Ellice Is. (Hull, 1910, Proc. Linn. Soc. New So. Wales, p. 34). 

F.—EASTERN POLYNESIA 

(1) Cook Islands: —1 specimen, Raratonga, July, 1895 (Rothschild Collec¬ 
tion).—1 d 1 , 1 9,Raratonga, Feb. 14, 20, 1903, by Seale (A.M.N.H.).—1 specimen, 
Palmerston I., April 16, 1779 (Cook).—1 specimen, Raratonga (1905, Ibis, p. 600; 
1859, Gray, B. of Trop. Is., p. 35; Finsch and Hartlaub, 1879, Om. Cent. Poly., p. 
27; id., 1870, Joum. f. Omith., p. 122). 

(2) Society Islands:— 6 d\ 1 9, Moorea, June 23, July 7, 15, 20, Oct. 31, 
1921.—1(?), Mehetia (Maitea), Jan. 29,1923—3 d, 4 9, Tahiti, March 15, May 31, 
Aug. 13, Sept. 2, Nov. 23,1921, Jan. 8, 12, 1923 (all Whitney S. S. Exp.).—2 speci¬ 
mens, Tahiti, 1850, by Ribourt (Mus. d’Hist. Nat., Paris).—2 specimens, Tahiti, 
1843, by “La Danaide” (Mus. d’Hist. Nat., Paris).—1 specimen, Tahiti, 1847, by 
Amou (Mus. d’Hist. Nat., Paris).—1 specimen, Tahiti (Rothschild Collection). 

(3) Austral Islands:— 2 d 1 ,1 9 , Rimitara, March 24, 25,1921.—4 d 1 ,1 9, 
Tubuai, April 5, 6, May 3,1921.—5 d\ Ravavai, April 25,26,1921.—1 d 1 ,1 9,1(?), 
Vavitao, April 25, 1920.—1 d 1 , 1 (?), Rapa Is., April 16,18,1921 (all Whitney S. S. 
Exp.).—At Pitcairn I., acc. to natives (Hull, 1910, Proc. Linn . Soc. New So. Wales, 
XXXIV, p. 34). 

(4) Tuamotu Archipelago:— 1 d 1 , Mangareva, May 8, 1922.-1 9, Maria, 
May 31, 1922.—1 (?), Tenarunga, June 14, 1922.—1 cT, Makatea, Aug. 21, 1922.— 
1 9, Takapotu, Aug. 29, 1922.—1 <?, Hiti, May 4, 1923.—1 9, Takume, May 11, 
1923.—1 d 1 , Makemo, May 21, 1923.—2 d 1 , Katiu, May 25, 1923.—1 d 1 , Taiaro, 
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May 28, 1923—1 cT, June 4, 1923—1 9, Apataki, June 9, 1923—1 <?, Takahau, 
June 21, 1923 (all Whitney S. S. Exp.). 

(5) Marquesas Islands:— 2 specimens, Nukuhiva, 1848, by M. Mercier (Mus. 
d’Hist. Nat., Paris).—Mentioned (Finsch and Hartlaub, 1867, Om. Cent. Poly., 
27; id., 1870, Journ. f. Ornith., p. 122)—Mentioned (Fulton, 1903, Trans. N. Z. 
Inst., XXXVI, pp. 115-148; Gray, 1859, B. of Trop. Is.). 

From the specimens that I have examined, only one out of 37 from 
Melanesia was found during its breeding season (Feb.). From Micro¬ 
nesia, only 2 specimens out of 9 were found during the breeding season 
(Dec.). From Polynesia, 3 were collected in Dec., 5 in Jan., 2 in Feb.— 
which is a small percentage of the 134 specimens found there. 

Therefore it seems evident that the majority migrates to Polynesia, 
some others as far as Melanesia, Micronesia and the stragglers winter 
in the islands of the New Zealand region. The number of specimens 
collected in Polynesia are found to be about equally divided numerically 
between Central and Eastern Polynesia. Those remaining throughout 
the breeding season in their winter quarters are usually immature birds. 
No specimen has yet been found in Australia, New Guinea or farther 
west. 

History of Migration 

It is not known when Urodynamis taitenis originally came to New 
Zealand or Polynesia. It is undoubtedly closely related to Eudynamis 
scolopacea which occurs eastward as far as Australia, the Papuan re¬ 
gion and Northern Melanesia. 

Most subtropical and temperate-zone cuckoos of the Southern 
Hemisphere are migratory. They live mostly on caterpillars which 
are not available in their breeding area during winter. This may be 
the reason why they migrate, but it is much more difficult to explain 
the origin of the extensive migrations of these island birds than the 
origin of the small movements of continental birds. At the present 
time the migrations of this species seem to extend much beyond the 
necessary distance. With plenty of food available at the Fiji, Tonga 
and Samoa Islands, there seems to be no reason why some birds em¬ 
bark on the perilous journey to such isolated, outlying islands, as Palau, 
Reef, the Marshall Islands and the Marquesas. Individuals that ven¬ 
ture past these islands would unquestionably perish in the endless 
ocean that stretches beyond. Birds that winter on these outlying 
islands travel more than 8000 miles between breeding seasons, most of 
it over open water. Here is another fertile field for the student of the 
problem of “homing.” 
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The migration of Urodynamis taitensis is quite similar to that of the 
other New Zealand cuckoo, Chalettes lucidus. The bronzed cuckoo, 
however, goes only as far as the Solomon Islands and the Bismarck 
Archipelago (see Mayr, 1932, Amer. Mus. Novit., No. 520, pp. 3-5). 
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SYNGNATHUS WALCOTTI , A NEW WEST INDIAN PIPEFISH 

By J. T. Nichols 

We have recently received an interesting pipefish collected m the 
Virgin Islands by Dr. Alfred R. Whitney, a Life Member of the Museum, 
which we have been unable to place with any of the numerous species 
described in the literature, and take pleasure in naming it for Walcott 
Younger, whose interest in fishes led him to bring the specimen to 
us from Dr. Whitney. 

Syngnathus walcotti, new species 

Description of Type. —No. 13685, American Museum of Natural History, 
from the island of St. John, Virgin Islands, collected January 27, 1937, by Alfred R. 
Whitney. 

Nape broad, elevated, keeled, and snout which is of moderate length and un¬ 
usually slender, slanting appreciably downward from the line of the body. 

Length to base of caudal 143 mm. Head in this length, 7.5; trunk 3.2 1/2; 
tail, 1.8. Snout in head, 1.8; dorsal base, 1.7. Eye in snout, 4; width, and depth 
of body, 2; width of nape, 2.7; caudal fin, 2.5. Pectoral base, and length of pectoral 
in eye, 1; anal, 1.4. 

Dorsal rays, 23, on the first 5 caudal, and extending slightly onto the last body 
ring. Rings 17 + 32. 

Ridges at the edges of upper and lower surfaces of the body sharp, the back and 
the 4 faces of the tail being concave; lateral ventral ridges continuous from throat to 
caudal, and a median ventral ridge back to next to the last body ring; lateral ridges 
of the back converge posteriorly and end on the ring before the end of the dorsal fin, 
they converge anteriorly at the neck, and diverge again to bound the broad rounded, 
elevated flattish nape, which has a low but well-marked median keel, ending on the 
first body ring; side with a low median ridge ending under the origin of the dorsal, 
and under the front end of the lateral dorsal ridge of tail, which here lies about half 
way between it and the lateral dorsal ridge of trunk; a very slight ridge on front of 
opercle not continued backward; orbital rim raised and interorbital concave. 

Color pale, lightly marked ith olive-brown. 

Of recently recognized West Indian pipefishes this form most closely 
resembles Syngnathus elucens Poey, and through the courtesy of Mr. 
John Tee-Van, we have been able to compare specimens of S. elucens as 
recorded from Bermuda by Beebe and Tee-Van, with it. It has a 
notably longer, more slender snout and smaller mouth. It resembles 
Syngnathus acus Linnaeus (Weber and de Beaufort, 1922, Fishes Indo- 
Aust. Archip., IV, p. 89, Fig. 37) recognized from the Mediterranean to 
the East Indies, but has a notably shorter tail and dorsal fin. 
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TRICHOPEPLA KLOTSI, A NEW SPECIES OF PENTATOMID 
FROM WYOMING (HETEROPTERA) 

By Herbert Ruckes 

The pentatomid genus Trichopepla St&l has heretofore contained only 
two species, T. semivittata (Say) and T. atricomis St&l. The former has 
a distribution in the United States that includes an area from Colorado 
eastward to the Atlantic Coast: the latter is more northern and north¬ 
western, is found in our Great Lakes region, southern Canada, Washing¬ 
ton, Montana, British America and Alaska. During the summer of 
1935 the author in company with Dr. A. B. Klots visited the University 
of Wyoming Summer School in the Medicine Bow Range near Centen¬ 
nial, Wyoming. Collecting in the vicinity yielded few pentatomids; 
the best grounds found were a wet hillside about half a mile below the 
entrance to the school buildings, on the road to Centennial. Here was a 
lush vegetation, an ideal place for pentatomids. They were very un¬ 
common, however; of the few taken, four belong to the genus Trichopepla 
and apparently these represent a new species There are three females 
and one male in the series. All are smaller than the more common T. 
semivittata and T. atricomis and are likewise somewhat darker. 

The following diagnostic key will help to distinguish the three species. 

1. —Head distinctly tapering toward apex; tylus raised; gena narrow and sloping 

toward apex; antennae with only the distal two segments black; antennal 
segment 2 and 4 subequal; segment 3 about two-thirds length of 2, pronotum 
coarsely and irregularly punctate with punctures widespread; front half of 
pronotum somewhat declivent; basal half of scutellum coarsely and irregularly 
punctate; apical half finely and regularly so; shoulders of scutellum with well- 
defined calloused yellowish or ivory areas; ventral anterior angles of abdominal 
segments with a black patch, small but conspicuous; body pubescence strong 
and abundant. semivittaUi (Say). 

Head more or less rounded or truncate, not tapering; only antennal segment 
one rufous; others black or very dark. 2 * 

2. —Apex of head rounded; tylus not raised and gena not sloping toward apex; anten¬ 

nal segment 2 slightly longer than segment 4; segment 3 about two-thirds the 
length of 2; pronotum with more regular punctures, these mediumly coarse; 
impunctate areas (calli) of pronotum evident but depressed; scutellum finely 
and uniformly punctate throughout; impunctate areas near shoulder of scutel¬ 
lum prominent; anterior ventral angles of abdominal segements without a 
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prominent patch but with a small cluster of fine rufous punctures; body pubes¬ 
cence weak and sparse. atricornis St&l. 

Apex of head alm ost truncate or at least squarely rounded; tylus slightly convex 
but not appreciably raised; gena broad with the lateral margins definitely 
sinuate in front of eyes; inner margins lightly arcuate; head distinctly de- 
clivent; ante nnal segments all stubby; segments 2, 3, and 4 subequal; seg¬ 
ment 3 only slightly shorter than the others; pronotum with punctures fine 
but not very regular; calloused areas except lateral margins not conspicuous; 
caJli not so evident; scutellum finely and evenly punctate throughout; im- 
punctate areas at base of scutell um not well defined; osteolar canal somewhat 
raised, its pit black; anterior angles of ventral abdominal segments with two 
or thr ee prominent black or rufous punctures; body pubescence strong but 
sparse; legs strongly pilose. klotsi , n. sp. 

Trichopepla klotsi, new species 

Smaller than either T. semivittaia (Say) or T. atricornis Stdl; maximu m measure¬ 
ments: length, 6 mm.; width, 4.5 mm. Body ovate subdepressed; above reddish 
yellow marked with numerous fine fuscous to black punctures; irregular smooth areas 
not well defined; connexivum alternated with black and yellow; ventral anterior 
angles of abdominal segments with two or three black or fuscous punctures. 

Head.—Broadly rounded, almost truncate at apex and strongly declivent; tylus 
slightly convex but not appreciably raised; gena broad with the lateral margins 
clearly sinuate in front of eyes; inner margins slightly arcuate; punctures fine and 
more or less regularly distributed. 

Antennae.—Segments stoutish and strongly pilose; basal segment rufous the others 
black or rufous black; segments 2, 3, and 4 subequal, segment 3 only slightly smaller 
than the others. 

Pronotum.—Punctures fine and black; impunctate midline distinct; lateral mar¬ 
gins calloused, ochraceous; front half of pronotum declivent; entire dorsal surface 
somewhat convex; calli ill-defined. 

Scutellum.—Lateral margins distinctly constricted at middle so that apical half¬ 
tapers abruptly; punctures fine and evenly distributed; tip paler but punctate; 
calloused areas at base not very distinct. 

Osteolar Canal.—Distinctly elevated with the margins darker; pit prominent and 
black. 

Legs.—Pale for the most part; the base of the femur maculated; the distal end of 
the tibia and proximal tarsal segments darker to rufous; last tarsal segment and 
claws black; all parts strongly and coarsely pubescent. 

Body Pubescence.—Strong but sparse, mostly concentrated on head and pronotum; 
reduced on scutellum; margins of body with pubescence in silhouette. 

Holotype female, July 18, 1935; allotype male, July 18, 1935. 

Locality. —Wet hillside about half a mile below the University of 
Wyoming Summer School grounds, left-hand side of road leading to 
Centennial, Wyoming. Holotype deposited in The American Museum 
of Natural History. Allotype and two paratypes in author’s collection. 
Named after Dr. Alexander B. Klots. 
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NEW AMERICAN SPIDERS 
By W. J. Gertsch 
Pholcidae 

Very few authentic species of Pholcus are known from the Americas 
though several names are still found in literature under that generic 
category which will ultimately be placed elsewhere. Pholcus atlanticus 
Hentz, described from the southern states, has been properly identified 
as a synonym of the cosmopolitan Pholcus phalangioides (Fuesslin), a 
common house spider throughout the United States. The species from 
Bermuda for which Marx used the name of the Australian spider Pholcus 
tipuloides Koch was referred to Smeringopus elongatus (Vinson) by 
Simon. This cosmopolitan spider has not as yet been reported from the 
United States. Only one authentic species of Pholcus in addition to 
phalangioides is known from North America. This, the recently de¬ 
scribed Pholcus unicolor Petrunkevitch from Porto Rico, is now known 
to occur in Mexico and southern Texas. At least two other species are 
found in Brazil and additional forms from the Americas may ultimately 
be referred to the genus. The discovery of a third North American 
species at Mendham, New Jersey, by Master Manuel Dos Passos, is of 
considerable interest. After a study of Hentz’s figures of ailanticus } 
one of which shows the eye arrangement, and the new form described 
below, the evident differences preclude the possibility of identity. 


Pholcus manueli, new species 
Figures 6 and 7 

Female.—T otal length, 4.50 mm. 


Carapace 

Front 

Stbrntjm 

Labium 

Maxilla 

Abdomen 

Length 1.37 

0.70 

0.70 

0.15 

0.33 

3.30 mm. 

Width 1.34 

0.45 

0.86 

0.28 

0.15 

2.30 mm. 


Carapace white to dull yellow, with a large, divided, pale brown patch at the 
middle, the eyes ringed with black. Integument of the carapace sparsely clothed with 
erect black hairs. Clypeus with two pale brown longitudinal stripes. Sternum and 
labium dusky brown, the former with a central pale bar at the front margin and three 
pairs of distinct submarginal pale spots on each side. Maxillae somewhat dusky, the 
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coxae white. Clothing of the underside black hairs. Chelicerae pale brown, set with 
short black hairs. Abdomen concolorous with the carapace, without definite pattern, 
the clothing short black hairs. 

Carapace suborbicular in outline as seen from above, the pars thoracica evenly 
convex, moderately high, the clypeus steeply sloping. Eyes elevated on a low tu¬ 
bercle. Ratio of the eyes: ALE : AME : PLE : PME = 12:8:12:12. First row of 
eyes seen from in front weakly procurved, the upper margins forming a straight line, 
the me dians separated by about one-fourth their diameter, one-half their diameter 
from the larger laterals. Clypeus equal in height to more than the width of the first 
eye row (53/47). Posterior row of eyes moderately recurved, the medians separated 
by more than the diameter (12/16), subcontiguous with the laterals. Lateral eyes 
of one side and the posterior median subcontiguous, forming a triad. Median ocular 
quadrangle broader than long (36/21), narrowed in front (36/17). Sternum broadly 
truncated in front, truncated behind where the posterior coxae are separated by 
scarcely their length. Abdomen longer than broad, suboval, moderately high. 
Epigynum as illustrated in Fig. 7. 

Legs long, without spines, evenly clothed with rows of black hairs. 



Femur 

Patella 

Tibi \ 

Metatarsus 

Tarsus 

Total 

I 

6.15 

0.60 

6.50 

9.35 

1.50 

24.10 mm. 

II 

4.65 

0.55 

4.35 

6.15 

1.00 

16.70 mm. 

III 

3.70 

0.40 

3.20 

4.55 

0.80 

12.65 mm. 

IV 5.15 0.50 4.50 

Male. —Total length, 4.50 mm. 

6.30 

0.90 

17 35 mm. 

Carapace 

Front 

Sternum 

Labium 

Maxilla 

Abdomen 

Length 

1.40 

0.90 

0.75 

0.14 

0.35 

3.10 mm. 

Width 

1.30 

0.60 

0.95 

0.28 

0.15 

1.80 mm. 


Coloration and structure in nearly complete agreement with the female. Eye 
tubercle more strongly elevated, clothed with short, erect, black hairs. Ratio of the 
eyes: ALE : AME : PLE : PME = 11 :7 :11 :11. First row of eyes weakly pro- 
curved, the medians separated by one-fourth their diameter (2/7), about their radius 
from the lateral eyes (5/7). Posterior eye row very weakly recurved, essentially 
straight, the medians separated by more than the diameter (18/11). Median ocular 
quadrangle broader than long (40/22), narrowed in front (40/18). Clypeus equal in 
height to more then the width of the first eye row (65/50). Chelicera with a stout 
blunt tooth near the apex. 

Palpus as illustrated in Fig. 6. Trochanter with a pale curved spur which is 
directed laterad. 



Femur 

Patella 

Tibia 

Metatarsus 

Tarsus 

Total 

I 

7.35 

0.60 

7.35 

11.00 

1.80 

28.10 mm. 

II 

5.35 

0.50 

5.15 

7.35 

1.10 

19.45 mm. 

III 

4.30 

0.50 

3.70 

5.40 

0.85 

14.75 mm. 

IV 

5.70 

0.50 

5.00 

6.70 

1.10 

19.00 mm. 


Type Locality. —Male holotype and female allotype from the 
garage in the Dos Passos residence at Mendham, New Jersey, collected 



Fig 1 Hesperaiixtmus stermtzkii, new species, e> es of male 

Fig 2 Idem, epigynum of female 

Fig 3 Idem, left male palpus, ventral vie-w 

Fig 4 Idem, left male palpus, retrolateral view 

Fig 5 Melocosafumosa (Emerton), eyes of female 

Fig 6 Pholcus manueli , new species, left male palpus retrolateral view 

Fig. 7 Idem, epigynum of female 
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April 18, 1937, by Manuel Dos Passos. Additional paratypes of both 
sexes from the same locality, April 28,1937 (W. J. Gertsch) The types 
are in the collection of The American Museum of Natural History. 

This species approximates Pholcus phalangioides (Fuesslin) closely 
in color and structure but is distinct in various respects. The eyes in 
both sexes are more closely grouped, the anterior medians being propor¬ 
tionately much nearer the laterals than in phalangioides, separated by 
much less than the diameter in both sexes. The posterior median eyes 
are correspondingly much nearer together in manueli , the separation 
being much less than two diameters. The apophyses of the bulb of the 
male palpus and the genital ridges of the female differ in form as illus¬ 
trated in the figures. 

Amaurobiidae 

Hespbratjximtjs, new genus 

A genus of the subfamily Amaurobiinae. 

Carapace longer than wide, heavy, very broad in front, strongly convex, the 
median groove longitudinal. First row of eyes very weakly procurved, the medians 
slightly larger and nearer each other than their distance to the lateral eyes. Second 
row of eyes weakly procurved, the eyes equidistantly spaced, the medians smaller. 
Median ocular quadrangle slightly broader than long, the anterior eyes much larger. 
Clypeus low, equal in height to the diameter of the anterior median eye. Chelicera 
with two teeth on the lower margin. Labium slightly longer than broad. Legs ro¬ 
bust, strongly spinose, the tibiae unarmed above, with three pairs of ventral spines. 
Paired claws similar, with a single row of teeth, the median claw with a small denticle. 
Calamistrum uniseriate. Cribellum divided. 

Genotype. —ffesperauximus sternitzkii, new species. 

This genus is apparently more closely allied to Amaurobius than 
other genera of the family but is distinct in the following respects: the 
eyes of the posterior row are equidistantly spaced; the labium is only 
slightly longer than broad; the lower cheliceral margin is armed with 
only two teeth; and the calamistral hairs are arranged in a single series. 
From Callioplus and Titanoeca , genera in which the calamistrum is also 
uniseriate, it may be separated by the much larger anterior median eyes 
which slightly exceed in size the anterior laterals and are much larger 
than the posterior medians. The genital organs in both sexes of Hes- 
perauximus differ markedly from the types found in these genera. 

Hesperauximus stemitzkii, new species 
Figures 1 to 4 

Female. —Total length, 9.50 

Carapace dark brown, the pars thoracica and the sides of the head nearly black, 
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clothed evenly with fine, subprocumbent white hairs with which are interspersed longer 
erect, black hairs most numerous in the ocular region. Carapace longer than wide, 
very broad in front, convex, the median groove a deep longitudinal depression which 
begins back at a point three-fourths of the total length. Sternum longer than 
broad, gently rounded on the sides, truncated in front, the first coxae separated by 
their length, more abruptly narrowed caudad of the third coxae to end in an acute 
point, the posterior coxae separated by three-eighths their width. Labium slightly 
longer than broad, four-sevenths as long as the endites. Clothing of the under side 
erect black hairs and a few soft white ones. Chelicera black, somewhat geniculate 
at the base, clothed with black hairs, the upper margin with four, the lower with two 
black teeth of which the inner one is larger. 


Carapace 

Front 

Sternum 

Labium 

Maxilla 

Abdomen 

Length 4.50 

0.80 

2.40 

0.80 

1.40 

5 30 mm 

Width 3.20 

2.50 

1.70 

0.76 

0.80 

4.00 mm. 


Eyes eight, in two rows, the ratio as follows: ALE : AME : PLE : PME = 20 : 
23 :18 :15. First row of eyes weakly procurved, the large round medians separated 
by slightly more than their radius (13/23), about a diameter from the smaller oval 
laterals (21/23). Clypeus equal in height to the diameter of an anterior median eye. 
Second row of eyes broader than the first (75/88), slightly procurved, the round 
medians separated by three diameters (15/42), slightly nearer the oval laterals 
(15/41). Median ocular quadrangle slightly broader than long (70/60), narrowed in 
front (70/55), the anterior eyes much larger. Lateral eyes of each side separated by 
their radius. 

Legs robust, armed with black spines, the first leg as follows: Femur, dorsal, 
1-1-1, prolateral, 2 distal, retrolateral, 1 distal; tibia, prolatera!, 1-1-1, retro- 
lateral, 1-1-0, ventral, 2-2-2, the last pair distal; metatarsus, protateral and 
retrolateral 1-1, ventral 2-2-1, dorsal, 2-2, five of these spines forming a distal 
ring. Second and third tibiae with 2-2-2 spines, the fourth tibia with 1 median 
and a distal pair of spines. Last three femora with 1-1-1 dorsals, 1-1 prolaterals 
and retrolaterals. All tibiae unarmed above. First tarsus with a single row of tri- 
chobothria. Calamistrum a single series of curved hairs on a slight carina. 



Femur 

Patella 

Tibia 

Metatarsus 

Tarsus 

Total 

I 

3.30 

1.60 

3.00 

2.80 

1.35 

12.05 mm. 

II 

2.80 

1.40 

2.25 

2.20 

1.10 

9.75 mm. 

III 

2.50 

1.25 

1.75 

1.80 

0.80 

8.10 mm. 

IV 

2.80 

1.38 

2.30 

2.20 

0.90 

9.58 mm. 


Abdomen oval as seen from above, gray to yellowish brown in color, the sides 
dark, the dorsum with a basal hastate dark maculation and dark chevrons in the 
caudal half which are broken up into spots. Cribellum divided. Front spinnerets 
about as broad as long, contiguous at their bases, two-jointed, the distal joint very 
small. Posterior spinnerets more slender, two-jointed, the conical distal joint half as 
long as the basal. Epigynum as illustrated in Fig. 2. 

Male.—T otal length, 8.75 mm. 

Color and structure in nearly complete agreement with the female. First row 
of eyes very weakly procurved, essentially straight, the medians separated by one- 
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third their diameter (8/26), farther from the laterals (16/26). Clypeus equal in 
height to the diameter of an anterior median eye. Second eye row procurved, the 
eyes subequidistantly spaced. Median ocular quadrangle scarcely as broad as long 
(32/33), slightly narrowed in front (30/32). Ratio of the eyes: ALE : AME : PLE: 
PME - 26 :21 :19 :16. Eye relations as illustrated in Fig. 1. Chelicera propor¬ 
tionately longer than in the female but the armature the same. 


Carapace 

Front 

Sternum 

Labium 

Maxilla 

Abdomen 

Length 4.30 

0.95 

2.40 

0.83 

1.40 

5.00 mm. 

Width 3.20 

2 35 

1.60 

0.76 

0.80 

3.50 mm. 


Legs somewhat more slender than in the female but the spinal arrangement the 
same. First leg: femur, 3.80 mm.; patella, 1.75 mm.; tibia, 3.95 mm.; metatarsus, 
4.00 mm.; and tarsus, 1.75 mm. long. Male palpus as illustrated in Figs. 3 and 4. 

Type Locality. —Male holotype, female allotype and female and 
immature paratypes from near San Francisco, California, sent to me by 
Mr. R. F. Sternitzky for whom it is a pleasure to name this interesting 
species. The types are in the collection of The American Museum of 
Natural History. 


Pisauridae 

The curious spider described as Lycosafumosa by Emerton seems to 
find its proper family position in the Pisauridae. This species parallels 
various lycosids closely in general appearance and superficial structure. 
A considerable resemblance is also evident in more important structures 
such as the male palpus in which the bulbal parts are more simplified 
and compact than usual in the family. The tibia of the palpus com¬ 
pletely lacks the normal apophysis. The eye arrangement (see Fig. 5) 
is suggestive of species of Dolomedes and Thaumasia and other charac¬ 
ters of the species seem to place fumosa near these genera in the Thau- 
masinae. 


Melocosa, new genus 

A genus of the subfamily Thaumasinae. Carapace somewhat longer than broad, 
the pars thoracica as viewed from above suborbicular, evenly convex, the pars ce- 
phalica half as wide as the greatest width of the carapace, the sides moderately con¬ 
vex. Clypeus equal in height to two-thirds the diameter of an anterior lateral eye. 
First row of eyes slightly narrower than the second, very weakly procurved (essen¬ 
tially straight), subequidistantly spaced a diameter apart, the laterals slightly larger. 
Eyes of the second row strongly recurved, the medians separated by scarcely a di¬ 
ameter. Posterior lateral eyes separated from each other by more than three di¬ 
ameters (5/18). Dorsal eye quadrangle much broader than long (23/12.4), very much 
narrowed in front (23/14.4), the anterior eyes (posterior medians) larger. Labium 
slightly longer than broad (10/9), the basal excavations one-third the length. Cheli¬ 
cera with three subequal teeth on the lower margin and three on the upper of which 
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the median is larger. Legs very long, the spines beneath the tibiae, 2-2-2. Fourth 
tibia with a stout basal spine. Tibia and patella of the fourth leg shghtly longer than 
the fourth metatarsus (7.45 mm./7.15 mm.). 

Genotype. —Lycosafumosa Emerton. 

Mebcosa is distinct from all other pisaurids in completely lacking an 
apophysis on the tibia of the male palpus. The presence of three teeth 
on the lower margin of the chelicera will separate it from Dolomedes . 

Melocosa fumosa (Emerton) 

Figure 5 

Lycosafumosa Emerton, 1894, Trans. Connecticut Acad. Arts and Sci., IX, p. 
421, PL hi, fig. 1.— Chamberlin, 1908, Proc. Acad. Nat. Sci. Philadelphia, p. 272, 
Pl. xix, figs. 2 and 3. 

Records. —Fairview Mountain, Lake Louise, Alberta, 8000-9000 
feet, July 9, 1925, male and female (O. Bryant). Edmonton, Alberta, 
July, male. 

There is a dried male of this species from the Bean collection which 
was determined by J. H. Emerton in 1894. 
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NEW INSECTIVORES, ELEPHANTULUS AND CROCIDURA , 
FROM ANGOLA, AFRICA 

By John Eric Hill and T. Donald Carter 

Among the insectivores in the collections of the American Museum, 
secured by the Vernay Angola Expedition, 1925, and purchased from 
Mr. C. P. Chapman, Luimbale, Angola, 1928, are four apparently new 
forms. This is the third preliminary paper 1 on the Angolan collections. 

As previously, measurements are given in millimeters and color 
terms are those of Ridgway, 1912, ‘Color Standards and Nomenclature.’ 

Elephantulus intufi mossamedensis, new subspecies 

Type. —No. 85664 Amer. Mus. Nat. Hist., d* adult, skin and skull, from 101 
km. E. Mossamedes, Angola (railroad stop). Secured by the Vernay Angola Expedi¬ 
tion (Mr. H. Lang, collector, orig. no. 222), July 6, 1925. 

General Description. —A pale race of E. intufi , much paler than the race to 
the east and south, E. i. alexandri Ogilby. 

Coloration. —Back paler than cinnamon-buff, more grayish; the individual 
hairs plumbeous-black basally, followed by a narrow band of tilleul-buff, a band of 
blackish, then two bands of near cinnamon-buff, separated by a blackish band. To¬ 
ward the rump the bands become less distinct and paler, the light bands near tilleul- 
buff. Naked rump patch bordered with numerous pure white hairs. Sides paler 
than back, becoming nearly cartridge buff next the underparts. (In alexandri 
of the same season and latitude the sides are darker and grayer than pinkish buff.) 
Postauricular patch near cinnamon-buff (near pinkish cinnamon in alexandri ). 
Underparts white, gray-based except around mammae in females; lips white; an 
extensive white circumocular ring, and a white tuft at the anterior base of the ear- 
conch. Feet white. Under side of tail whitish to tip. 

Skull. —Agrees closely with that of E. i. alexandri. 

Measurements.— See table, p. 4. 

Elephantulus i. mossamedensis probably occurs only between the 
littoral and the high escarpment of the interior; on the highlands to the 
east its relative, E. i. alexandri, is common. 

Croddura luimbalensis, new species 

Type— No. 85071, Amer. Mus. Nat. Hist., & adult, skin and skull, from 
Luimbale, Angola. Collected by Mr. C. P. Chapman, orig. no. 17, October 7, 
1926. 


* See 1937, Amer. Mub. Novit. Noe. 913, 916. 
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General Description. —A medium-sized grayish-brown Crocidura , with ears 
relatively large; tail about half length of head and body; its basal three-fourths 
with scattered long hairs. Lateral glands well marked, covered with short dirty 
whitish hairs. 

Coloration. —New winter pelage: upperparts near drab faintly overlaid by 
bister; underparts near light grayish olive, fairly sharply set off from color of upper- 
parts on the sides. 

Worn summer pelage (molting): upperparts slightly duller tha n cinnamon- 
buff; underparts brighter than deep olive-buff. Feet pale. Tail, brownish above, 
dirty whitish below; “bristles” whitish. 

Skull. —Relatively massive. Interorbital region and rostrum broad. Greatest 
width at an angular ridge lateral to the petrosal bones. Palate extends behind M* 
for more than the antero-posterior length of that tooth. Mandible heavy, with 
slender angular process. 

Dentition. —First upper incisor with “hook” nearly vertical, rather than pro¬ 
cumbent. Third upper unicuspid slightly larger than second, but lower; the en¬ 
tire posterior side closely approximated to the premolar, separated by a slit-like 
space rather than a medial angular “bay.” M 3 moderately developed. Lower 
unicuspids large. 

Measurements. —See table, p. 4. 

Only a single specimen of this slirew was secured. It appears to be 
most closely related to Crocidura beirae Dollman. 1 The color is dif¬ 
ferent from beirae (described as “sepia mottled with neutral gray,” 
worn pelage “near raw umber”), the tail shorter, braincase narrower 
and shallower, and the teeth smaller. 

Crocidura cuanzensis, new species 

Type. —No. 85558, Amer. Mus. Nat. Hist., d adult, skin and skull, from Chitau, 
alt. 4930 ft., Angola. Secured by the Vemay Angola Expedition (Mr. Herbert 
Lang, collector, orig. no. 534), August 10, 1925. 

General Description. —A small, dull brownish Crocidura , with white feet. 
Tail short, whitish, its “bristles” numerous, very fine, and present nearly to the 
end. 

Coloration. —Upperparts near wood brown, overlying slate gray. Underparts 
and lower sides near grayish olive (the olive color may be stain). Feet and tail 
sparsely covered with whitish hairs. Dorsal mystacial vibrissae blackish, ventral ones 
whitish. 

Skull.— Skull, although small, relatively broad and massive; rostral, interorbital 
and mastoid breadth being as great as in larger species, such as turba. Palate extends 
short distance behind M s , less than greatest antero-posterior length of the latter. 
Interpterygoid region relatively broad. 

Dentition.— First upper incisor moderately recurved, with a poorly developed 
talon. Third upper unicuspid slightly smaller than second, about height of an¬ 
terior cusp of premolar. A large right-angled “bay” between canine and premolar on 

1 1915, Ann. Mag. Nat. Hist., (8) XVI, pp. 89-70. 
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medial side. M 8 shorter in antero-posterior length and longer in transverse axis 
than corresponding tooth in C. jacksoni denti. 

Measurements.—S ee table, p. 4. 

Only the type of <this species was colLected. It appears to be related 
to Crocidura katharina Kershaw 1 but it is darker, larger, with shorter 
tail. The skull is larger, with longer palate and broader rostrum. 

Crocidura chitauensis, new species 

Type. —No. 85566, Amer. Mus. Nat. Hist., $ adult, skin and skull, from 
Chitau, alt. 4930 ft., Angola. Secured by the Vemay Angola Expedition (Mr. Her¬ 
bert Lang, collector, orig. no. 429), August 4, 1925. 

General Description.— A small, short-tailed, fawn-colored shrew. Feet small. 
Tail with extremely delicate “bristle-hairs’’ almost to tip, pelage short, soft. 

Coloration. —Upperparts fawn color overlying drab-gray, dark neutral gray 
of bases of the hairs showring through. Underparts pale olive-gray, this color extend¬ 
ing up on the sides and including the limbs. Feet whitish. Tail bicolored, above 
near hair brown, below dirty whitish. 

Skull. —Skull about size of that in C. jacksoni denti but more slender in inter¬ 
orbital region and rostrum. Palate short, ending on a level writh posterior margin 
of M 8 (extending considerably behind this in most species). Interpterygoid region 
long, narrow. Braincase smaller, less rounded than in C. j. denti. 

Dentition. —First upper incisor with talon in contact with anterior side of first 
unicuspid, not functioning as a separate cusp. M 8 shorter in longitudinal axis, larger 
in transverse axis than in C. j. denti. 

Measurements.—S ee table, p. 4. 

Only the type of this species was secured. Externally it is much like 
C. cuanzensis in coloration and appearance. It is smaller, however, with 
shorter bicolor tail; the palate does not extend behind M 3 ; the teeth 
are smaller. C. chitauensis is considerably darker than reported for C. 
katharina , the tail is shorter, but the cranial measurements are quite 
similar; possibly it may prove to be a race of C. katharina. 


i 1922, Ann. Mag. Nat. Hist., (9) X, pp, 101-102. 
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Sex 

Head and body 
Tail 

Hind foot (c. u.) 
Skull 

Condylo-incisive 

length 

Basal length 
Palatal length 
Length nasals 

Zygomatic breadth 

Interorbital 

breadth 

Mastoid breadth 

Height, basion to 
inion 

Maxillary alveoli 

P 3 - M 2 

Breadth P 4 

Outside breadth 
Mi-Mi 
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A NEW SPECIES OF HESPERIIDAE, AND NOTES ON OTHERS, 

FROM PANAMA 

(LEPIDOPTERA-RSOPALOCERA) 

By E. L. Bell 

On their visit to Panama during part of February and March, 1936, 
Drs. F. E. Lutz and W. T. Gertsch and Mr. W. C. Wood collected a 
considerable number of Hesperiidae among a large number of other 
insects. The hesperiid material adds a number of species new to the 
American Museum collection, as well as providing additional specimens 
in other species poorly represented in the collection. 

All three members of the party collected for some time on Barro 
Colorado Island, the well-known Biological Station in Gatun Lake, in 
the Canal Zone. Drs. Lutz and Gertsch spent several days on El 
Volcan, Chiriqui Province, in the extreme upper part of Panama near 
the Costa Rica border, where they collected in forest and open country 
at an altitude of approximately 4300 feet. Dr. Gertsch made a short 
trip to Cerro Punta, higher up on the mountain, where he collected in a 
forested canyon region at an altitude of approximately 6000 feet. 

It is quite natural that the majority of the species collected have 
been previously recorded from the Central American region but it is 
also to be expected that the large amount of material they secured from 
a region so rich in the insect fauna might contain new records of dis¬ 
tribution and even undescribed species. This expectation is fulfilled 
in one apparently undescribed species, the description of which will be 
found on another page of this paper, and in seven species which do not 
seem to have been previously recorded from Central America, and these 
are recorded here with notes on two others. 

The species are distributed in two subfamilies, the Pyrginae and the 
Hesperiinae. In the Pyrginae there are represented thirty-eight genera 
and seventy-three species and forms; in the Hesperiinae forty-eight 
genera and seventy-nine species and forms. There also remains one 
unidentified female belonging in the Hesperiinae, 

All of the material, including the type of the new species, is in the 
collection of The American Museum of Natural History. 
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Pyrginae 

Quadrus assecla (Mabille) 

Pytkonides assecla Mabille, 1883, Ann. Soc. Ent. Belg., XXVII, C. R., p. 
lxxvi. 

Described from “East Brasil.” There are specimens in the Mu¬ 
seum collection from French Guiana; Dutch Guiana; Brasil (Ama¬ 
zonian region); Peru; and Bolivia. 

One male and one female collected on Barro Colorado Island, March 
11-14. 


Cyclosemia (?) paulinus (Cramer) 

Papilio paulinus Cramer, 1782, Tap. Exot./ IV, p. 211, PL cccxci, figs. G, 

H. 

Described from Surinam. Cramer's figures represent a female. 
This species is probably not congeneric with the type of Cyclosemia. 
There are specimens in the Museum collection from British Guiana; 
French Guiana; and Peru. 

One male collected on Barro Colorado Island, March 19. 

Ouleus cyma (Mabille) 

Achlyodes cyrna Mabille, 1895, Ann. Soc. Ent. France, Bull., p. lvi. 

Achlyodes simplex Godman and Salvin, 1895, Tiol. Centr.-Amer.,’ Rhop., II, 
p. 396, PI. lxxxvi, figs. 15, 16. 

Achlyodes fasciata Godman and Salvin, 1895, 'Biol. Centr.-Amer./ Rhop., 
II, p. 396, Pl. lxxxvi, fig. 17. 

Achlyodes cyrna Godman and Salvin, 1896, ‘Biol. Centr.-Amer.,’ Rhop., II, 
p. 430 (footnote). Godman, 1901, p. 635; and p. 739, (Supplement), 1901. 

The type locality for cyrna , simplex and fasciata is Chiriqui. God¬ 
man and Salvin sank their fasciata as a synonym of cyrna Mabille 
and as simplex is the male of fasciata that name must also be sunk as a 
synonym of cyrna. 

The two sexes differ somewhat in their superficial appearance, as 
shown by the Godman and Salvin figures of simplex , the male, and 
fasciata, the female, but this condition is found not infrequently else¬ 
where among the Hesperiidae. 

Three males and two females were collected on El Volcan, February 
22-25, March 7. 


Hesperiinae 

Rhinthon trimaculata (Herrich-Schaffer) 

Cobalus trimaculata Herrich-Schaffer, 1869, Corresp.-blatt. d. zool.-min. Ver. 
Regensburg, XXIII, p. 200. 
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Hesperia trimaculatus Pl5tz, 1882, Stett. Ent. Zeit., XLIII, p. 327. Godman, 
1907, Ann. and Mag. Nat. Hist., (7) XX, p. *139. 

Cobalus trimaculata Draudt, 1923, in Seitz ‘Macrolep. of the World,’ V, p. 957, 
PL 185 i. 

The original description does not give the type locality. Both Plotz 
and Draudt give Brasil. Draudt figures the species. The locality 
“Brasil” is very indefinite considering the vast area of that country ex¬ 
tending over five degrees above and nearly thirty-five degrees of lati¬ 
tude below the equator and nearly forty-five degrees of longitude wide 
in the northern part, but in the writer’s collection there are a male and 
two females of this species from Massaranduba-Blumenau and Hansa- 
Humboldt, both in the Province of Santa Catharina, south Brasil, and 
Godman states that there is a male specimen in the Godman and Salvin 
collection from Minas Geraes, which is also located toward the south¬ 
ern part of Brasil. Both of these Brasilian Provinces are far removed 
from northern Panama. 

The male has the usual stigma on the primaries, a line of raised 
scales along the upper side of vein 1 in the basal half, and rather indis¬ 
tinct. 

One male was collected on El Volcan, February 24, and has the cell 
spots of the primaries formed by two short, white streaks one above the 
other; the two discal spots are rather small. In the male from Massa¬ 
randuba-Blumenau the two stripes of the cell are heavier and narrowly 
joined in the center; the two discal spots are much larger than in the 
El Volcan specimen, especially that in interspace 2. 

Whether or not this difference in maculation constitutes a constant 
racial character cannot be decided from the single male collected. The 
form of the male genitalia is identically the same in the specimens from 
both localities. 


Eutychide gertschi, new species 
Figure 1 

The single male taken superficially more closely resembles Oeonus degener PIStz 
than any of the Eutychide species with which the writer is familiar, but the stigma 
of the p rimar ies is differently formed than that of degener. The form of the stigma 
is similar to but not developed as much as that usually found in Eutychide, it consists 
of a straight, narrow stripe in the base of interspace 2, lying close under the cell, not 
reaching as far upward as the rise of vein 3, this stripe is widened a little at its base 
and produced a very little along the upper side of vein 2; another short, longitudinal 
stripe lies just below vein 2; a still shorter stripe lies just above vein 1. 

Upper side dark brown. Primaries with a very narrow, oblique spot near the 
base of interspace 2; another small, roundish one in the basal third of interspace 3 V 
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both white and semi-hyaline. A very minute white subapical spot near the base of 
interspace 6- There are long hairs at the base of the wings below the cell and along 
the inner margin below vein 1. Secondaries immaculate, with long hairs at the 
base and along the abdominal fold. Fringes of both wings brown, those of the sec¬ 
ondaries paler at the tips. 

Beneath reddish brown. Primaries darkened in the basal third below the cell. 
Spots of upper side repeated and a little larger, and in addition there is a minute, 
ill-defined subapical spot in interspace 7, and a minute accumulation of yellowish 
scales in the cell on the upper border in the apical third, and a diffuse, elongate spot 
of yellow scales in interspace 1 below the semi-hyaline spot in interspace 2. Sec¬ 
ondaries with a small but very noticeable yellow spot near the end of the cell and a 
curved discal row of three very minute yellowish dots, the upper one opposite the 
end of the cell and the others below it, one in each interspace; below these is a small, 
hazy accumulation of darker fulvous scales not forming a definite spot. 



Fig. 1. Male geni¬ 
talia of Euty chide 
gertschi , new species. 


Upper side of body dark brownish, abdomen with some dark fulvous hairs. Top 
of head and collar black and fulvous with green hairs intermixed. Tegulae brown 
along the sides, blackish at the base and along inner margin and mixed with green. 
Beneath: palpi mostly fulvous and black with a greenish reflection at the base. 
Pectus and thorax dark reddish fulvous with greenish reflections. Abdomen brown 
with fulvous hairs in the center. Antennae black above; beneath the basal half of 
the club is fulvous and the shaft minutely spotted with that color at the joints. 

Expanse.—32 mm. 

Holotype. —Male, El Yolcan, Chiriqui, Panama, February 23, 1936. 

This species is named for Dr. W. T. Gertsch, who collected the speci¬ 
men. 

In the male genitalia the uncus is very broad at the apex, where on 
each side it has a small triangular flange, there are two ventral arms 
projecting downward and curving forward and terminating in a sharp 
point. The girdle is long and slender. The saccus short and slender. 
The claspers are short, the left one with the apex turned upward, on 
which there are small teeth and back of which a stout tooth projects 
upward; the right clasper is apically a little rounded toward the back 
and also carries small teeth followed by a stout tooth similar to that of 
the left clasper. The aedoeagus is rather long and stout. 



1937] 


NEW HESPERIIDAE FROM PANAMA 


5 


Phanes almoda (Hewitson) 

Hesperia almoda Hewitson, 1866, Trans. Ent. Soc. London, p. 499.—1869, 
‘Exot. Butt.,’ IV, Hesperia, PI. iv, fig. 36. 

Phanes almoda Godman, 1900, ‘Biol. Centr.-Amer.,’ Rhop., n, p. 549. 

Hewitson merely stated that his type was in the Boisduval collection 
and gave no locality from wnence it came, nor did he give one in his sub¬ 
sequent mention of almoda in ‘Exotic Butterflies.’ Go dman mentions 
Venezuela and Guiana. There are specimens in the writer’s collection 
from French Guiana; Trinidad, B. W. I.; and southern Brasil. 

Two males collected on Barro Colorado Island, March 13-17. 

Phanes rezia (Plotz) 

Hesperia rezia Plotz, 1883, Stett. Ent. Zeit., XLIV, p. 35. 

Plotz gives Brasil as the type locality. There is a male specimen 
from British Guiana in the writer’s collection. 

Three females collected on El Volcan, February 22-28. 

Phlebodes tiberius (Moschler) 

Apaustus tiberius Moschler, 1882, Verh. der k.-k. zool.-bot. Ges. Wien, XXXII, 
p. 329. 

The specimens collected on El Volcan differ considerably from typi¬ 
cal and possibly represent a local race or form. The males differ prin¬ 
cipally on the under side of the wings. On the primaries beneath the 
apical area is more yellowish brown and the darkened discal and basal 
areas are more intensely black. On the secondaries there is a red-brown 
outer marginal band, narrow at the inner angle and widening toward 
the anal angle, the area from the inner margin of this band to the base 
of the wings is reddish yellow, a little more reddish at the base itself, the 
usual discal band of small spots is almost obliterated and but barely seen 
where the paler basal area meets the red-brown marginal band; the 
usual yellow veins are but feebly indicated in the marginal band. 

The females differ on the upper side of the wings from typical fe¬ 
males in the very minute and somewhat darker yellowish discal spots 
of the primaries, the subapical dots either absent or very minute. On 
the under side of the wings the primaries have the apical veins but 
feebly paler than the ground instead of prominently yellow. On the 
secondaries the veins are but little lighter than the ground and the 
spots of the discal band are very small and the whole under side of these 
wings presents a very diffuse appearance. 

Moschler’s type came from Surinam but the species has a very wide 
distribution, extending from Mexico to southern Brasil, and is very 
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variable in maculation, appearing in several distinct forms which seem 
to represent well-defined races in some localities. The darkest individ¬ 
uals the writer has seen, and which have the spots of the primaries 
reduced in size, are those from Central American localities, the northern 
part of the range, and these, with the exception of the specimens from 
El Volean, are assignable to the typical form of tiberius . Such speci¬ 
mens have no spots on the upper side of the secondaries or there is but 
the haziest indication of them. Evidently this form extends into the 
northern part of South America as Moschler’s description very well 
fits the Central American insects, but several other forms also appear 
in this region, more pronounced in the males than in the females, and 
they vary on the upper side in the larger size of the discal spots of the 
primaries and on the secondaries in having small, somewhat diffuse dis¬ 
cal spots to a well-defined, orange discal band with the spot opposite the 
cell produced inwardly to or slightly into the cell; and on the under 
side in having the ground color of the secondaries brown with promi¬ 
nently contrasting yellow veins to having the basal area variably suffused 
with yellow and the veins not so prominently yellow. The reticulata 
of Plotz is represented by those individuals in the males having larger 
discal spots on the primaries and a well-developed discal band of the 
secondaries, with the elongated spot opposite the cell, or in having three 
well-defined discal spots of these wings on the upper side; and on the 
under side in having the basal area yellow, or partly yellow, or brown, 
and yellow veins. South Brasilian specimens differ considerably from 
those from the more northern localities in having larger discal spots of 
both wings, the elongate spot of the band of the secondaries sometimes 
reaching almost to the base of the cell, and on the under side the whole 
basal area of the secondaries is pale cream-color, almost white, with a 
few small reddish spots near the base and an outer marginal band of 
the same color. 

A study of the male genitalia in five distinct forms of tiberius re¬ 
sults in finding not the slightest difference of specific value among them. 
A peculiar character of the male genitalia is found in dense patches of 
long hair-like bristles which arise from the back of the tegmen and extend 
forward over the base of the uncus. These bristles are easily removed 
and unless they are recognized for what they are may be removed dur¬ 
ing the process of cleaning the parts preparatory to making the slide 
and lost; however, if they have been accidently removed, the place on 
the tegmen from which they arose is plainly indicated by an area of black 
dots. 
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Two males and three females of the peculiar form mentioned were 
collected on El Volcan, February 20-25, March 6. 

Euroto potaro Williams and Bell 

Euroto potaro Williams and Bell, 1931, Trans. Amer. Ent. Soc, LVII, p. 277; 
p. 278, Fig. 29, male gen.; PL i, fig. 10. 

Described from British Guiana and there are also specimens in the 
writer’s collection from French Guiana; Trinidad, B. W. I.; and 
southern Brasil. 

One male and three females collected on Barro Colorado Island, 
March 10-16. 


Eutocus lucia (Capronnier) 

Carystus lucia Capronnier, 1874, Ann. Soc. Ent. Belg , XVII, p. 35, PL i, fig. 9. 
Described from Therezopolis, Brazil. There are specimens in the 
writer’s collection from Bolivia and southern Brasil. 

Two females collected on El Volcan, February 19-23. 
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BIRDS COLLECTED DURING THE WHITNEY SOUTH SEA 
EXPEDITION. XXXV 1 

NOTES ON NEW GUINEA BIRDS. II 
By Ernst Mayr 

This paper continues the review of the non-passerine families of the 
Papuan Region initiated in an earlier paper. Again a considerable por¬ 
tion of the studied material was collected by the Whitney South Sea 
Expedition or associated expeditions. 

The present paper contains notes on species of the families Cuculidae, 
Tytonidae, Strigidae, Podargidae, Caprimulgidae, Alcedinidae and 
Bucerotidae. I am much obliged to Mr. J. L. Peters of the Museum of 
Comp. Zool., Cambridge, and Dr. E. Stresemann of the Zool. Museum, 
Berlin, for the loan of valuable specimens for comparison, and to Dr. 
Junge for notes on specimens in the Leiden Museum. 

Cuculidae 

Cuculus canorus Linnaeus 

There are quite a number of old records of this species for the Papuan 
Region, but I have not seen a single specimen in the many recent collec¬ 
tions that have gone through my hands, in fact I have never seen an 
authentic specimen from the New Guinea region. It is possible that 
some of the old specimens really belonged to C. optaius; they should be 
reexamined. 


Eudynamis scolopacea rufiventer (Lesson) 

Stresemann, summarizing what was in 1923 known about the distribu¬ 
tion of this form (Arch. f. Naturgesch., LXXXIX, fasc. 8, p. 44) states 
that the range of rufiventer is as follows: “Misol, Salawati, Batanta, 
from N. W. New Guinea eastward on the south coast at least as far as 
Hall Sound, on the north coast as far as Astrolabe Bay; Dampier Is¬ 
land.” He does not mention minima van Oort, but says that rufiventer 

1 Previous papers in this series comprise American Museum Novitates, Nos. 
115, 124,149, 322, 337, 350, 356, 364, 365, 370,419,469, 486, 488,489, 502,504, 516, 
520, 522, 531, 590, 609, 628, 651, 665, 666, 709, 714, 820, 828, 912, 915, and 933. 
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is represented in Eastern New Guinea by cyanocephala whose range is as 
follows: “Northern Australia and southeast New Guinea, westward 
along the north coast at least as far as the Kumusi River, on the south 
coast as far as the foothills of the Owen Stanley Range.” 

The fact that the Archbold Expedition of 1933 obtained both forms at 
Daru has caused Mayr and Rand (1937, Bull. Amer. Mus. Nat. Hist., 
LXXIII, p. 67) to suspect that cyanocephala occurs in New Guinea only 
as a migrant, and that the range of rufiventer extends all over New 
Guinea (excepting the range of minima). A renewed examination of the 
material of the Rothschild Collection has fully confirmed this opinion. 

No significant differences either in size or coloration of the females 
could be found between birds from west, north and southeast New 
Guinea. 

The size of wing and tail of fully adult males of rufiventer from vari¬ 
ous localities is as follows: Arfak, wing 197, tail 185; Geelvink Bay, 
wing 186, 193, tail 167, 190, 196; Dampier Island, wing 188, 192, 195, 
196, 199, 199, tail 164, 176, 187, 188, 189, 191; Wau, Morobe district, 
wing 187,187, 190,190,191,195, tail 182, 182, 183,191,195; southeast 
New Guinea, wing 190, 192, 195, tail 192, 196, 198; lower Digul, wing 
187, tail 180; an adult male from Keku, Astrolabe Bay (March 26) 
measures, wing 201, tail 183, and may not belong to rufiventer. The 
combined measurements of these twenty birds are as follows: wing 
186-199 (192.0), tail 164-198 (186.0). 

For adult females I find the following measurements: Arfak (?), 
wing 178, tail 172; Ron Island, wing 188, tail 172; north New Guinea, 
between Mamberano and Astrolabe Bay, wing 185, 188, 188, tail 167, 
176, 176; Dampier Island, wing 181, 184, 187, 188, 188, 191, 192, 195, 
tail 173, 175.175, 176, 177, 178, 186, 188; Surprise Creek, Morobe dis¬ 
trict, wing 187, tail 185. The combined measurements of these 14 
birds are, wing 178-195 (186.6), tail 167-188 (176.5). 

Much smaller is apparently Eudynamis scolopacea minima van Oort 
known from only a few specimens, from the Noord River (south New 
Guinea), in which the adult has a wing shorter than 180 mm. 

Eudynamis scolopacea subcyanocephala Mathews 
All the specimens of “ cyanocephala” collected in New Guinea, for which 
I could find records, were obtained in the months of March, April, June, 
and August, that is in the Australian winter. Two adult males measure, 
wing 202,205, tail 192,193, and two females wing 198,212, tail 188,191. 
Compare also the measurements given by Mayr and Rand (op. cit., p. 66). 
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These measurements agree quite well with specimens from Cape York 
and northwest Australia (type-locality of subcyanocephald ), but are 
definitely smaller than those of birds from New South Wales and south¬ 
ern Queensland. Such birds measure: wing <? 213-226 (220.7), 9 
207-222 (213.1). It seems therefore probable that the majority of the 
birds that winter in southern and eastern New Guinea (between Fly 
River and Huon Gulf) belong to subcyanocephala from northern Aus¬ 
tralia. Salvadori has already listed specimens of both rufiventer and of 
cyanocephala from the Fly River and from southeast New Guinea al¬ 
though he records them all as cyanocephala (‘Om. Pap. Mol./1, p. 368), 

Centropus bemsteinii manam, new subspecies 
Type. —No. 450939, Amer. Mus. Nat. Hist.; cf ad.; Vulcan (= Manam) 
Island, German New Guinea; December 7, 1913; A. R. Meek. 

Similar to C. 5. bemsteiniiy but larger. 




Wing 

Tail 

Vulcan Island 

c? ad. 

179, 180, 182, 190 

248, 260, 262, 275 


9 ad. 

189, 192, 201 

266, 269, 270 

North New Guinea 

c? ad. 

160, 166, 168, 172 

218, 238, 243, 245 



173, 175, 176, 179 

247, 252, 252 


9 ad. 

179, 181, 183 

251, 263, 265 


Range. —Vulcan (= Manam) Island, Mandated Territory of New 
Guinea. 

The New Guinea material examined by me was all collected in north 
New Guinea between Humboldt Bay and Huon Gulf, except for one 
female (183, 265) from the Setekwa River. I therefore asked Dr. Junge 
for measurements of specimens in the Leiden Museum, which he kindly 
forwarded to me. The type, a female has a wing of 175 mm., 2 immature 
males from the Noord River measure 166, 170, and an adult male, also 
from the Noord River, has a wing of 185. All these specimens except 
the last named fit in with my own measurements. Either this Noord 
River bird is wrongly sexed, or specimens from south New Guinea are 
larger than such from north and west New Guinea. 

Centropus phasianinus 

Up to ten years ago all the New Guinea representatives of the Aus¬ 
tralian species were considered to belong to Centropus nigricans. In 
1927, Stresemann showed however (Omith. Monatsber., XXXV, p. Ill) 
that specimens from south New Guinea (Merauke District) were quite 
different from typical nigricans Salvadori (type-locality Yule Island and 
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Hall Sound) and were in fact intermediates between nigricans and phasi¬ 
aninus . The characters of this race thierfelderi were confirmed by Mayr 
and Rand (1937, Bull. Amer. Mus. Nat. Hist., LXXIII, p. 69). 

An examination of the entire material of the Rothschild Collection 
and of the American Museum has convinced me that nigricans is re¬ 
stricted to the south coast of southeast New Guinea and that two addi¬ 
tional races must be described from the remainder of the Papuan range. 

Centropus phasianinus obscuratus, new subspecies 

Type.—N o. 223654, Amer. Mus. Nat. Hist.; 9 ad.; Fergusson Island; Novem¬ 
ber 24, 1928; Whitney South Sea Expedition (Hannibal Hamlin). 

Similar to nigricans , but averaging larger; general coloration darker, more 
blackish; scapulars and inner secondaries blackish with just a trace of buff vermicular- 
tion; buff bars on the outer webs of the primaries very narrow; no bars at all on the 
inner webs of the primaries, except in one specimen out of five, where they are quite 
inconspicuous. 

Wing, males (?) 220, 222, 225, females (?) 237, 247; tail, males (?) 302, 322, 
females (?) 313, 321; against: wing, males 203-221 (212.6), females 220-235 (229.2); 
tail, males 278-316 (298), females 302, 322, 341, in nigricans. 

Range. —Fergusson and Goodenough Islands, D’Entrecasteaux 
Archipelago, and possibly north coast of southeast New Guinea. 

This is the darkest race of phasianinus , unless spilopterus (Kei Is.) is 
also included in that species. More material must be examined before 
the differences in size can be determined exactly. Some of the present 
material is apparently wrongly sexed. 

A male from Annie Inlet near East Cape (wing 212, tail 286) and a 
female from Kumusi River (wing 232) have the same color characters as 
the D’Entrecasteaux birds, but are smaller. 

Centropus phasianinus propinquus, new subspecies 

Ttpb.—No. 293675, Amer. Mus. Nat. Hist.; ad.; Ifar, Sentani Lake; 
September 28, 1928; Ernst Mayr. 

Very similar to C. ph. nigricans, but smaller; in coloration not separable from 
some specimens of the variable nigricans; scapulars and inner secondaries with buff 
und u lat ing cross-bars, sometimes almost as well marked as the upper wing-coverts, 
not more or less black, as in fully adult nigricans; whitish buff bars on outer webs 
of primaries broad and well defined; bars on underside of wing narrow and obscure; 
bars on upper tail-coverts and tail well developed; crown, nape and under parts pure 
black; very little rufous in plumage. 

Wing, males 196, 203, 204, female 223; tail, males 261, 266, 270, female 301. 

Range. —Only specimens from the type-locality examined, but all 
the specimens of this species collected in north New Guinea between 
Astrolabe Bay and Mamberano River probably belong to this race. 
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Tytonidae 

Tyto tenebricosa arfaki Schlegel 

An examination of 20 specimens of arfaki reveals that arfaki is very 
different from tenebricosa (of Australia), but that there are no races in 
the Papuan Region. Lord Rothschild has already pointed out the in¬ 
validity of Mathews' perconfvsa (1917, Bull. Brit. Om. Club, XXXVII, 
p. 17). 

Nine males from the south coast of southeast New Guinea (Anga- 
bunga, Aroa, Port Moresby) (up to 6000') are on the average rather 
dark; the white spots on the upper parts are small, there is some extent 
of light mottling in three or four birds; the coloration of the under parts 
is rather more variable, some specimens being very dark and only a 
little spotted, others are profusely mottled with white. 

Two trade-skins (males) from the Arfak average lighter, with more 
white mottling above and below. 

Among the females, there is more variation. Three females from 
southeast New Guinea (Aroa River) are rather dark, little mottled. 
They are similar to a female from Wasior, Wandammen, and to two 
from Sattelberg. 

Lighter and with a considerable amount of white mottling on the 
upper parts is a fourth female from the Aroa River; similar to this bird 
is on the upper parts a female from Kampong baru, Japen, which has 
much coarser and bigger white marks on the under parts, while a female 
from Collingwood Bay is not quite as light on the under parts, but has 
the most conspicuous white vermiculation on upper parts, wing and tail. 
These latter two birds are the lightest in the entire series. The distribu¬ 
tion of these variants shows that this is a matter of individual, not geo¬ 
graphical variation. 

Wing, cF — Southeast New Guinea 260, 254, 255, 256, 259, 254, 258, 254; Aifak 
259, 250; Sattelberg 259. 

Wing, 9 —Southeast New Guinea 285, 289, 305,* Collingwood Bay 271; Sattel- 
beig 280; Wasior 289; Japen 280. 

STRIGIDAE 

Ninox theomacha theomacha (Bonaparte) 

Spots on the lower abdomen and on the scapulars are more frequent in 
birds from southeast New Guinea than in such from northwest New 
Guinea. Individual variation is, however, too strong to permit the 
recognition of terricolor Ramsay. 

Ninox theomacha goldii from the D'Entrecasteaux Archipelago is a 



6 


AMERICAN MUSEUM NOVITATES [No. 939 


well-pronounced race. Hartert was of the opinion (1918, Novit. Zool., 
NXV, p. 325) that rosseliana Tristram could not be separated from 
goldii . I find, however, that most specimens of rosseliana have the white 
spot ting of the under parts more pronounced, the uniformly colored zone 
on the breast more restricted, and the thighs lighter and clearer ochra- 
ceous. Some specimens are indistinguishable. 

Ninox connivens assimilis Salvadori and D’Albertis 

Two specimens from Vulcan Island are very dark, with broad rufous 
stripes on the under parts and under wing-coverts (see Rothschild and 
Hartert, 1915, Novit. Zool., XXII, p. 41). A female from Dampier 
Island is not as deeply colored and can be matched by a specimen from 
Veimauri, Galley Reach, southeast New Guinea. Three other birds 
from southeast New Guinea are still paler, but all these differences seem 
insufficient for subspecific splitting. 

Ninox albomaculaia Ramsay is a synonym of assimilis . Ramsay’s 
original description as well as Kinghom’s detailed discussion (1933, 
Records Austr. Mus., XVIII, pp. 452-454) apply in every respect to our 
specimens of assimilis. Kinghom had apparently no specimen of assi¬ 
milis before him, when he suggested albomaculaia might be a sub¬ 
species of boobook. 


Ninox rufa humeralis (Bonaparte) 

This species fades rapidly in collections. Five males and five fe¬ 
males, mostly from southeast New Guinea, measure as follows: wing, 
d\ 326,327,329,332, 337, 9,306,310, 313,314, 314; tail, d\ 198, 203, 
208, 210, 214, 9, 186, 194, 198, 199. There is no difference between 
nine specimens from eastern, and one from western New Guinea. 

Uroglaux, new genus 
Type. —Athene dimorpha Salvadori. 

Medium-sized, with a hawklike appearance and a very long tail; tail about two- 
thirds of the length of the wing (index 63.5-72.7), against one-half or more (index 
49-63) in the species of the genus Ninox ; tail slightly rounded; cere quite inflated, 
nostrils small; tarsus very heavily feathered, feathers covering even the basal phalanx 
of the toes; bristles on the bare part of the toes only weakly developed; wing very 
round (5 > 4 > 6 > 3 > 7 > 2), the fifth primary being the longest, while in all the 
species of Ninox either the third or fourth primary is longest; the sixth primary 
is longer than the third, while in Ninox it is slightly or very much shorter; the 
emargination on primaries 2, 3 and 4 is weak, on 5 and 6 it is inconspicuous; the 
bases of the feathers of the crown are white; the pattern of coloration, consisting of 
bars on the upper parts and stripes below, is quite different from that of any species 
of the genus Ninox . 
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The first specimen that was brought to me by a New G uinea native 
was first mistaken by me for a hawk. Dr. Hartert, who was such a 
genus lumper, suggested already in 1930 (Novit. Zool., XXXVI, p. 110) 
that dimorpha should be separated generically from Ninox. 

Capmmdlgidae 

Lyncornis 

This genus is supposed to differ from Eurostopodus by the presence of 
ear-tufts and by the more pointed wing. A close examination of several 
species of Lyncornis and Eurostopodus has convinced me that this dif¬ 
ference is very slight and that the Papuan species papuensis and arch- 
boldi (both of which have no appreciable ear-tufts) must be included with 
Eurostopodus (April, 1838). If the genus Lyncornis (August, 1838) is 
to be recognized at all, it must be used for the group of species which 
includes cervimceps, macropterus and macrotis. 

Eurostopodus papuensis (Schlegel) 

Three specimens from Astrolabe Bay (Beck coll.) differ clearly from 
a series of three birds from northwest New Guinea. They are darker, 
with all the black markings broader and coarser. The rufous spotting is 
paler, more clay-colored, less rufous. The differences of the under parts 
are less pronounced. The population from Astrolabe Bay will probably 
have to be called elegans Reichenow, although the type of elegans is a 
very unusual specimen, as Stresemann has already remarked (1923, 
Arch. f. Naturgesch., LXXXIX, fasc. 8, p. 31). 

The principal characters of the type specimen of elegans, which Dr. 
E. Stresemann has very kindly loaned to me, are as follows, as compared 
to typical specimens: center of crown with round black spots, instead of 
longitudinal streaks; tertials and most of the upper wing-coverts un¬ 
spotted vinaceous-rufous (a sort of pale milk-chocolate color), very soft; 
breast and belly of the same color, without black bars or well-defined 
rufous spots; central tail-feathers dark rufous with the black markings 
much reduced. This unusual plumage is undoubtedly the juvenal 
plumage. The softness of the feathers indicates this clearly which is 
particularly evident at the upper and under tail-coverts which are quite 
downy. Some of the lesser upper wing-coverts and scapulars apparently 
belong to the adult (or a sub-adult) plumage. They are marked very 
similarly to those of normal birds. I do not know of any other species in 
the family Caprimidgidae in which the juvenal plumage is as different 
from the adult as in this case. 
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Eurostopodus Astrolabae was described by Ramsay (1883, Proc. 
linn. Soc. New South Wales, VIII, p. 20) without any reference to 
“Lyncornis” papuensis. The description, given by Ramsay, applies 
very well to our northwest New Guinea specimens of this species, but 
only an actual comparison of specimens can determine, whether or not 
there is an endemic race of this species in southeast New Guinea. 

Eurostopodus mystacalis (Temminck) 

There are only very few New Guinea records of this species. The 
dates at which these specimens were collected are all, so far as I know, in 
the Australian winter. It seems more than probable that the species 
occurs in the Papuan Region only as a winter visitor. 

PODARGIDAE 

Podargus papuensis Quoy and Gaimard 
In 1927 Dr. Stresemann described a small specimen of this species 
from south New Guinea as pumilus as differing from papuensis by smal¬ 
ler size (wing 258-264, against 278-302 in papuensis ). Additional 
material from south New Guinea fully confirmed the small size of this 
population. Mayr and Rand record the wing measurements of a series 
from the Oriomo River as c? 272, 282, 9 264, 267 (1937, Bull. Amer. 
Mus. Nat. Hist., LXXIII, p. 71). 

In the meantime, however, it has become known that the size varia¬ 
tion of this species is rather irregular in relation to geographical distribu¬ 
tion. In 19321 measured in the Brit. Museum a series from Cape York 
as follows: 262, 275, 278, 280, 285, 285, 296, 298, 299. These birds 
show no differences in coloration in comparison with south New Guinea 
birds and, although still more variable, include the entire range of varia¬ 
tion of the series from the Oriomo River. These birds from Cape York 
have been named rogersi (= baileyi ) by Mathews and it seems impossible 
to keep pumilus Stresemann subspecifically distinct. 

In 1932 Stresemann and Paludan reported on the birds collected by 
Stein on the islands of Geelvink Bay (Novit. Zool., XXXVIII, pp. 200 
and 233) and found that on Numfor (9 252, 275, 282) and Japen (o' 
277, 277, 280, 9 273, 273, 280) populations are found which are consid¬ 
erably smaller than those on the mainland of New Guinea. In fact 
these measurements agreed much better with those of “pumilus” and 
baileyi than with those of typical north New Guinea papuensis. There 
were two alternatives of taxonomic treatment. Either all the popula¬ 
tions with small measurements (average of wing-length of males below 
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285) could be treated as belonging to one subspecies notwithstanding the 
irregular and disrupted distribution which would result, or else this size 
variation would be considered as being below the threshold of subspecific 
recognition. Stresemann and Paludan chose the latter course and in¬ 
cluded the small island population with typical papuensis. After a 
study of a large amount of material Mayr and Rand Qoc. cit.) followed 
this lead and also called birds from the entire range papuensis. Small 
size variations are important and should be mentioned in taxonomi c 
papers. It is, however, undesirable to affix names to such size variants 
unless there is some trend in this variation which results in a clear cut 
separation of ranges. If the recognition of such size race, however, leads 
to a distributional map which resembles a checkerboard, it is better to 
refrain from the usage of subspecific names. 

The following tabulation of additional measurements from specimens 
in the Rothschild Collection, Brit. Mus., and Amer. Mus. serve to il¬ 
lustrate the above discussion. The populations are arranged according 
to size: 

Misol, c? 270, 9 254, 261; Merauke district, cT 264, 9 258; Oriomo 
River, <? 272, 282, 9 264, 267; Numfor, c? 273, 9 252, 275, 282; Aru 
Islands, c? 272, 282, 284, 9 262, 269, 283; Japen, <? 277, 277, 280, 280, 
286, 9 263, 272, 273, 273, 280; Sepik River, d” 276, 291, 9 278, 283; 
Mimika and Setekwa River, <? 283, 283, 291, 9 269, 280; Cape York, 
(Rothschild Collection) <? 287, 289, 290, 291, 296, 300, 300, 303, 9 265, 
268, 274, 274. 275, 277, 277, 278, 280, 281, 281, 283, 283, 284, 286, 290; 
head of Geelvink Bay, & 283, 286, 294, 294, 296, 303, 9 269, 281; 
Arfak and Yogelkop, c? 294, 307, 9 287, 293, 304; Waigeu, c? 301, 303, 
9 292; Astrolabe Bay, d' 297, 299, 309, 9 287, 291; north coast of 
southeast New Guinea, & 300, 302, 303, 307, 308, 9 282, 309, (9!); 
south coast (Rand and Mayr, loc. cit.) c? 291, 296, 298, 299, 305, 312, 
312, 317, 321, 9 274, 280, 282, 283, 292, 295; south coast (additional 
material), c? 306, 311,313,324 (Aroa River), 9 282,284,287, 288, 289, 
291, 291, 294, 294, 295; Salawati, d 1 317. 

Aegotheles 

The two recent partial revisions of the New Guinea members of this 
genus by Mayr and Rand (Amer. Mus. Novit., No. 814, p. 4, and, Mitt. 
Zool. Mus. Berlin, XXI, pp. 242-243) will have to be emended in one 
respect. The oldest specific name for the New Guinea forms, which 
used to be included in cristatus, is bennetti, which has page priority over 
affinis. 
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Alcedinidae 

Halcyon macleayii Jardine and Selby 

Stresemann (1923, Arch. f. Naturgesch., LXXXIX, fasc. 8, p. 38) 
records two races from New Guinea, the blue elisabeth from Astrolabe 
Bay and the typical macleayii from eastern and southern New Guinea, 
possibly only as migrant. The fact that we had both blue and greenish- 
blue birds from eastern New Guinea led Rand and me to the conclusion 
that both were color phases of one form and that all New Guinea birds 
were winter visitors from Australia (1937, Bull. Amer. Mus. Nat. Hist., 
LXXIII, p. 84). A renewed examination of the literature and of our 
entire material has brought me to a different conclusion. An examina¬ 
tion of 18 specimens from New South Wales, of 25 specimens from 
Qnppnsland and of 12 specimens from Cape York showed that none of 
these birds was even nearly as blue as some New Guinea specimens. In 
fact the greenish-blue coloration of the back was fairly uniform. Wear 
did not change the color of the back to a very great extent. As has 
been known for a long time, some individuals of this race migrate to the 
Papuan Region and the Bismarck Archipelago. The greater majority, 
however, seems to remain in Australia. Of fourteen dated specimens 
from New South Wales, only four were collected during the breeding 
season (November), the other ten during the southern winter (May 5. 
July 2, August 1, September 2). The entire series of Cape York birds 
(except for one specimen with a wing of 91) consists of small birds with a 
wing of 87-89 mm. (“bamardi Campbell”), while six of twelve New 
South Wales birds have a wing of 93 mm. or longer. The entire New 
South Wales series measures 89-96 (av. 91.9). 

Of the forty-four Papuan specimens of this species in the A. M. N. H. 
Collection (including the Rothschild Collection) thirty-two seem to be 
migrants from Australia. They can in no way be distinguished from a 
series of New South Wales birds. They are: 1 $ imm., Baroka, Bioto 
Creek, April 17; 1 d ad., Naiabui, Hall Sound, September 1; Aroa 
River, 1 d ad., May 6, 1 9 imm., April 18; Rorona, Galley Reach, 2 
d ad., August 11; Boboli, China Straits, 1 9 ad., August 20; mainland 
opposite Samarai, 1 d ad., 1 9 ad., September 18 and 28; Collingwood 
Bay, 1 9 ad., May 27; Kumusi River, 2 d ad., 2 9 ad., 2 9 imm., 
May 30, July 3; Slmbang, Huon Gulf, 2 9 ad., August 10; Fergusson 
Island, 2 d ad., 1 d imm ., 1 9 imm., May 16, June 12; Kir.wina, 
Trobriand Island, 1 9 imm., May 16; Woodlark Island, 1 d ad., 
April 26; St. Aignan, 2 cf ad., 1 9 ad., 1 9 imm., August 28, September 
2; Sudest Island, 2 d ad., 1 9 ad., 1 9 imm., May 4 and May 5. 
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The distribution of these 32 specimens over the months of the year are as 
follows: April 3, May 10, June 6, July 1, August 6 and September 6. 
Not a single specimen of the Australian race was collected between 
October and March. Every adult in May, June and July was moltin g 
August and September birds are in fresh or slightly worn pl umag e The 
wing measurements of adult birds are as follows: c? 88-93 (91.1), 9 
90-96 (93.3). 

The other twelve Papuan specimens must be regarded as belonging 
to ehsdbeth. The wing measurements of adult birds are as follows: 
c? 89, 91, 91, 91.5, 93, 9 88, 91, 92, 94, 97. The back is bluish, lacking 
the greenish tinge of Australian macleayh. The white bar across the 
wing is usually (but not always) much more pronounced, and starting on 
the third, instead of the fifth primary, the white edge along the inner 
edge of the primaries is on the contrary, much less conspicuous than in 
Australian specimens. I have examined the following material (ar¬ 
ranged in a geographical sequence): 1 c? ad., Baroka, Bioto Creek, 
April 8; 1 9 imm., Aroa River, February 10; 1 c? ad., 2 9 ad., Rona 
(450 m.), Central division, March 8-17; 2c? ad., 1 9 ad., Port Moresby, 
October 10-17; 1 c? ad., 1 c? imm., Annie Met, near East Cape, Jan¬ 
uary 29; 2 9 ad., Konstantinhafen, Astrolabe Bay, November 15, and 
December 4. The majority of these specimens were collected during the 
breeding season of the Australian race. Plumage condition and molt 
are as follows: one November bird is very worn, one December, one 
January and one March bird are very worn and just beginning to molt; 
two March and one April bird are just completing their molt, and three 
October birds are fairly worn. The molt of the Astrolabe Bay birds is 
thus very much earlier, that of the Port Moresby district birds somewhat 
earlier than that of specimens of the Australian race. 

All this is conslusive evidence that eastern New Guinea is inhabited 
by the endemic race elisabeth Heine. The fact that these birds nest in 
New Guinea is furthermore substantiated by the finding of their nests by 
Spalding (Proc. Linn. Soc. New South Wales, III, p. 261). 

I am not able to study at the present time the differences between the 
various Australian populations. If the birds of southern Queensland 
and New South Wales are different from those from Northern Territory, 
they must be called indncta as Laubmann has shown (1924, Verh. 
Omith. Ges. Bayern, XVI, p. 22). Cape York specimens average 
smaller than New South Wales birds, as I have shown above, and barn- 
ardi Campbell may have to be recognized, if different from typical 
macleayii. 
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I have not seen any material from the Aru Islands to determine 
whether or not insuLaris Berlepsch (1911, Abh. Senckenberg. Naturf. 
Ges., XXXIV, p. 75) is valid. The wing measurements he records for 
his specimens (80-85 mm.) are certainly smaller than even those of 
northwest Australian birds (85-91 mm.). He also characterizes this 
race as having the back bluish like elisabeth and as having the sides of the 
belly washed with rufous. This latter character, however, may be 
found in specimens of all the races, most rarely in elisabeth. Two speci¬ 
mens from the Key Islands (c? ad. and 9 imm., May 10) are rather 
greenish above and measure 86 and 91, they certainly do not show the 
supposed characters of insularis . Two adult males from Sermatta 
Island (June 14 and 17) are small (c? 82, 86) and rather bluish above, 
but differ in this respect not materially from a series from the Northern 
Territory. They are probably migrants from northwest Australia, 
since I do not believe that the species nests on Sermatta Island. 

Tanysiptera nympha Gray 

Stresemann and Paludan (1936, Mitt. Zool. Mus. Berlin, XXI, p. 
229) have already called attention to the fact that Laubmann’s roth- 
schildiana is not valid. From a study of the American Museum material 
and of the literature I get the following range of variation: western New 
Guinea, 89,89, 89, 91, 91,92,94, 94.5, eastern New Guinea (Huon Gulf), 
89,92,92,92,93,96,96, 96, 96, 96, 97,97, 98,98. These figures indicate 
that birds from the Huon Gulf average larger than such from the Vogel- 
kop and Geelvink Bay, but also, that the overlap is too great to permit 
the recognition of any forms. 

BUCEROTIDAE 
Rhyticeros plicatus 

In 1934 I named the race dampieri from New Britain based on the 
small size and slender bill (Amer. Mus. Novitates, No. 709, pp. 8-11). 
Discussing the New Guinea population, I deplored the lack of material 
from the western part of the Papuan Region and said: “Birds from the 
western Papuan Islands (including the type-locality, Waigeu) appar¬ 
ently agree in coloration with New Guinea birds, but there is a possi¬ 
bility of a size difference, in which case the New Guinea race would 
require a new name.” At that time the Rothschild Collection was not 
yet available for study and I had to base my conclusion on the other 
collections of this Museum. Recently Dr. Junge of the Leiden Mu¬ 
seum called my attention to the fact that birds in his collections from 
western New Guinea and the western Papuan Islands had very much 
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smaller measurements than those reported by me for north and east 
New Guinea birds. Following up this information I measured the en¬ 
tire material of the now available Rothschild Collection and found Dr. 
Junge’s conclusions entirely confirmed. 

Combining my own measurements and those communicated by Dr. 
Junge it is apparent that the Papuan Region is inhabited by a series of 
populations ranging over a wide variation of size. The smallest is found 
on Misol Island (fide Junge), the next larger on Waigeu (type-locality of 
plicatus) and Salawati, a still larger in northwest and in south New 
Guinea, a larger in the northern Moluccas, a larger in southeast New 
Guinea and the largest of all in north New Guinea between Japen Is¬ 
lands and Astrolabe Bay. There is much too much overlap to name 
everyone of these populations, but on the other hand it seems undesir¬ 
able to lump them all under one name, particularly since there is a fairly 
regular increase in size from the southwest to the northeast (excepting 
the northern Moluccas). I therefore propose to name the population of 
north New Guinea and to include with it all birds from east New Guinea. 

Rhyticeros plicatus jungei, new subspecies 

Type. —No. 267083, Amer. Mus. Nat. Hist., c? ad.; Madang, Astrolabe Bay, 
August 30, 1928; Hollo H. Beck. 

Similar to Rhyticeros plicatus ruficoUis (Vieillot), but much larger, particularly 


the bill. 

Adult males (4-8 pleats on casque) 


ruficoUis 

Wing 

Tail 

Bill 1 

Waigeu 

409, 418 

230,240 

181,187 

Vogelkop 

416, 418, 

238, 242, 

186,189, 


433,440 

253, 254 

201, 209 

Kapaur 

432 

251 

202 

jungei 

Jobi 

431, 459 

251, 266 

207, 210 

Takar-Hollandia 

— 

— 

209 

Astrolabe Bay 

437, 443, 447 

258, 260, 264 

210, 212 

454 

268, 269 

216, 224, 

227 

Southeast New Guinea 

418, 438, 

244, 251, 254 

198, 199, 


443,444 

257 

210,223 

D’Entrecasteaux 

432, 447, 448 

253, 260, 268 

197, 221, 223 

Archipelago 

Aver, west New Guinea 

423.7 

244.0 

193.6 

Aver, east New Guinea 

441.6 

258.8 

212.3 

i Measured from the anterior edge of the nostril to the tip. 
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Adult females (4-6 pleats on casque) 


ruficottis 

Wing 

Tail 

Bill 

Waigeu 

384,385 

208, 215 

148, 155 

Vogelkop 

381 

221 

152, 152 

jungei 

Takar-Hollandia 


222 

(139) 

Astrolabe Bay 

411, 414, 417 

232, 234 

164, 167, 175 

Southeast New Guinea 

392, 413 

222, 222, 245 

160,161,166 

Aver, west New 

Guinea 

383.3 

214.7 

151.8 

Aver, east New 

Guinea 

409.8 

229.5 

161.7 


Further measurements on birds from west and south New Guinea 
will be found in a paper to be published shortly by Dr. Junge. 

Range. —Eastern New Guinea, westward as far as Mamberano and 
Fly Rivers; Japen Island and D’Entrecasteaux Archipelago. 
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ADDITIONS TO THE UPPER PALEOCENE FAUNA OF THE 
CRAZY MOUNTAIN FIELD 

By George Gaylord Simpson 

In a previous paper (Simpson, 1936) an Upper Paleocene fauna from 
a high level in the Fort Union group east of the Crazy Mountains in cen¬ 
tral Montana was described. During the summer of 1936, Mr. Albert 
C. Silberling reopened the Scarritt Quarry, from which this fauna was 
derived, and made a second and still larger collection there for the Ameri¬ 
can Museum. The present paper records the new data derived from 
this addition to the collection. A specimen from a still higher level at a 
nearby locality is also described. This specimen was collected by Mr. 
Silberling personally and was presented to the Museum, while the Scar¬ 
ritt Quarry collection was incidental to Museum expeditions under my 
direction. The specimens have all been prepared by Albert C. Thomson, 
and the illustrations are by John C. Germann. 

The common forms in the Scarritt Quarry are now all represented by 
large suites of jaws and teeth, and most of the specimens found by the 
last collecting added little or nothing to knowledge of {he fauna. There 
are still several rare forms on which our data are very inadequate, but 
the chances of obtaining better specimens of these by any reasonable 
amount of quarrying have become small. No further work in the 
quarry is planned for the near future, and this paper is essentially a final 
report on the fauna. 

FAUNAL LIST OF THE SCARRITT QUARRY 
The following list includes all the specimens now in hand, those al¬ 
ready listed (Simpson, 1936) as well as the new material. 

Number of Specimens 
Jaws Isolated 

Upper Lower Both Teeth 

3 10 44 

2 


MULTITUBEECULATA 

Ptilodontidae 

Ectypodus hunteri 
Gen. et sp. indet. 
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Number of Specimens 
Jaws Isolated 


INSECTIVORA 

Leptictidae 

Leptacodm cf. tenet 
Pantolestidae 

Bessoecetor thomsoni 
Palaeosinopa senior 
Mixodectidae 

Elpidophorus patratus 
Incertae Sedis 

Unuchinia 1 asaphes 
PRIMATES 

Plesiadapidae 

Plesiadapis anceps 
Carpolestidae 

Carpodaptes hazelae 
Incertae sedis 

Phenacolemur frugivorus 
CONDYLARTHRA 


Upper Lower Both Teeth 

6 

5 21 1 3 

3 

14 16 

1 

1 1 8 

3 6 11 

3 

5 50 1 5 

9 

2 


Hyopsodontidae 

Litolestes notissimus 

CONDYLARTHRA or CREODONTA indet. 
PANTODONTA 
Pantolamhdidae 

Gen. et sp. indet. 


Totals 


17 102 5 83 


Total Jaws 


124 


Grand Total 


207 


The percentages of identified specimens of the common species are 
as follows: 


Ectypodus hunteri 28% 

Bessoecetor thomsoni 14% 

Elpidophorus patratus 6% 

Plesiadapis anceps 5% 

Carpodaptes hazelae 5% 

Litolestes notissimus 29% 

All others 13% 

, } The name Apator, previously applied to this genus, was found to be preoccupied and re¬ 

placed by Unuchinia (Simpson, 1937). 
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If only the better specimens, jaws, are taken into consideration, 
Litolestes notissimus forms nearly half of the collection and altogether 
the three most common species, out of the thirteen or probably more 
present, account for nearly three-fourths of the specimens, but the quarry 
is mixed and apparently gives a fair sample of a whole faunule, although 
one of very limited facies. 

Except for the last species, Titanoides zeuxis , all the material de¬ 
scribed below is from the Scarritt Quarry. 

Ectypodus hunteri Simpson, 1936 

The large new sample of this species includes good specimens, but 
has no parts not already known. The material of P 4 has approximately 
the same range as the adequate sample already reported. Two new jaws 
have Mi, the cusp formulae being 9? : 4 and 8 :4, and there is an isolated 
M 1 measuring 3.1 by 1.4 mm. and with the cusp formula 8 :11:8. The 
differences from E. musculus in these teeth are thus confirmed and may 
be taken as established. 


Ptilodontid Indet. 

An isolated ptilodontid M 2 measures 3.0 by 2.6 mm., by a coincidence 
exactly twice both linear dimensions of the type of Ectypodus hunteri. 
This doubtless belongs to the ptilodontid previously reported from an 
isolated M 1 , likewise twice the size of those referred to E. hunteri . 
The material is still inadequate to define this apparently new multi- 
tuberculate. 


Leptacodon cf. tener Matthew and Granger, 1921 
There are now six jaws in the collection that represent small insecti- 
vores allied to Leptacodon tener . They differ considerably among them¬ 
selves in size, in the development of the metaeonid on P 4 , and in the 
elevation of the trigonids. Quite possibly more than one species is rep¬ 
resented, but the fragmentary specimens do not make this sufficiently 
clear. The Tiffany specimens of L. tener are within the variation of 
these Scarritt Quarry specimens and further make it impossible to sepa¬ 
rate the latter from each other or from L. tener on any justifiable basis. 

Bessoecetor thomsoni Simpson, 1936 
This species is well represented in the new material, but no additions 
to the morphology are made. Two good upper jaws confirm the cor¬ 
rectness of the composite illustration previously given. The abundant 
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material now in hand gives the following data on dimensions of lower 
teeth: 



N 

R 

M 

a 

V 

LP* 

8 

1.7 - 2.0 

1.81 * .04 

.12 =*=.03 

6.5 ± 1.6 

WP 8 

8 

.8 - 1.0 

.888 ± .021 

.060 * .015 

6.7 ± 1.7 

lp 4 

13 

2.1 - 2.8 

2.49 ±.04 

.16 =*=.03 

6.3 ± 1.2 

WP 4 

11 

1.0 - 1.3 

1.19 ± .03 

.100 =*= .021 

8.4 ± 1.8 

LMj 

12 

2.0 - 2.5 

2.19 ± .04 

.14 =*=.03 

6.3 ± 1.3 

WMi 

13 

1.4 - 1.9 

1.59 =<=.04 

.14 *.03 

8.7 ± 1.7 

lm 2 

16 

2.0 - 2.4 

2.19 =*=.03 

.117 * .021 

5.3 ± .9 

wm 2 

16 

1.6 - 2.0 

1.78 ±.03 

.109 * .019 

6.1 ± 1.1 

LM* 

16 

2.3 - 2.8 

2.56 ±.03 

.127 * .023 

5.0 ± .9 

WMj 

14 

1.6 - 2.0 

1.79 ±.03 

.106 * .020 

5.9 ± 1.1 


Palaeosinopa senior, new species 
Type.—American Museum No. 33990, right M 8 . 

Horizon and Locality. —Upper Paleocene, Scarritt Quarry, Crazy Mountain 
Field, Montana. 

Diagnosis. —Trigonid of Ms strongly elevated; talonid small and narrow; 
entoconid distinct and at least as high as the hypoconid. Dimensions of type 5.2 by 
3.4 mm. 


The presence of a form allied or belonging to Palaeosinopa was re¬ 
cognized from a single upper molar in the first collection from this quarry. 
It is still represented only by isolated teeth, but these are now three in 
number, are definitely indentifiable, and are of considerable distribu¬ 
tional interest. The lower molar selected as the type is intermediate in 
size between P. veterrima and P. didelphoides and might be within the 
size range of either. As would be expected, it is structurally more like 
the older of these Lower Eocene vspecies, P. veterrima , but has a consider¬ 
ably higher trigonid and other minor distinctions. 

American Museum No. 33991 is a right upper molar, probably M 1 
of this species. It measures 4.7 by 6.0 mm. and differs from M 1 of P. 
veterrima in that the hypoeone, although not greater in bulk, projects 
more strongly internally. American Museum No. 33828, measuring 
5.0 by 8.0 mm., is likewise a right upper molar, perhaps M 2 of this species. 
Like the tooth just described, it has a small but strongly internal hypo- 
cone and otherwise closely resembles the corresponding tooth of P. 
veterrima. 
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Pig- 1 


Fig. 1 .—Palaeosinopa senior , new species. Type, Amer. Mus. No. 33990, 
right Mj. Crown and internal views. Five times natural size. 

Fig. 2 .—Palaeosinopa senior , new species. Amer. Mus. No. 33991, right upper 
molar. Crown view. Five times natural size. 

Plesiadapis anceps Simpson, 1936 

A lower jaw, American Museum No. 33978, in the new collection has 
P 3 which closely resembles that of P. gidleyi , and has traces of alveoli 
which seem to indicate that Pa was present as in P. gidleyi and unlike 
other known species of the genus. An isolated incisor, American Mu¬ 
seum No. 33976, must belong to this species, but unlike the type it has 
the basal lingual cuspule as well developed as in P. gidleyi , so that the 
small size of this cuspule evidently was not a constant character of the 
species. 

Carpodaptes hazelae Simpson, 1936 

A new specimen of this species, American Museum No. 33980, con¬ 
sists of associated left upper and lower jaws with the upper ?canine, 
P 2 —M 3 , and P 4 —M s . This splendid specimen is of particular in¬ 
terest for revealing, for the first time, the whole upper cheek dentition 
in this family, one of the most peculiar known. An isolated posterior 
upper premolar of the closely allied genus Carpolestes was discovered at 
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Bear Creek and in the absence of other indications I at first placed it 
among the Multituberculata (Simpson, 1929). Jepsen (1930) later 
found in northern Wyoming an upper jaw of Carpolestes with P 8 —M 2 
and corrected my serious mistake. The last premolars remarkably 
resemble those of some multituberculates, but this resemblance is en¬ 
tirely convergent, the molars and the dentition as a whole being very 
different from any multituberculates and prohibiting any thought of 
real relationship. P 8-4 of the present species were described in the first 
paper on this fauna, but the more anterior upper teeth and M 8 have not 
hitherto been known in any carpolestid. 



Fig. 3 .—Carpodaptes hazelae Simpson. Amer. Mus. No. 33980, left upper 
jaw with C-M a . External and crown views. Five times natural size. 

The upper jaw as preserved probably ends anteriorly at the pre¬ 
maxillary suture, but this is not certain. The first two teeth are minute 
and are closely crowded. They might be either the canine and P 2 with 
P 1 missing, or P 1 " 2 with the canine probably but not surely missing. 
From the mode of reduction in analogous and probably allied forms such 
as Plesiadapis , it seems slightly more probable that P 1 has been lost. 
The first tooth has a somewhat proclivous, crested, but not markedly 
compressed outer cusp, preceded and followed by small cuspulcs of which 
the posterior is at a higher level (more basal on the crown). There is a 
strong, continuous, internal cingulum and the tooth is slightly expanded 
posterorintemally so as to be oval, or vaguely triangular, in plan. The 
following tooth, which must be P 2 in any case, is similar but is slightly 
larger, the main cusp is more symmetrical, the cuspulcs or styles are 
nearly at the same level, and the plan is less oblique. 

P 3 ~ 4 are abruptly and profoundly different from the preceding teeth 
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in size and in structure. They are nearly unworn and beautifully pre¬ 
served on this specimen and give details obscure on that previously de¬ 
scribed. P® has four large outer cusps, the second largest and the pos¬ 
terior three more closely related to each other than to the first. A 
narrow but sharp and continuous external cingulum passes around the 
base of the anteroextemal cusp and is continuous with the anterior cingu¬ 
lum. Posteriorly the external cingulum merges with the posteroex¬ 
ternal cusp without forming a distinct cuspule. A crest departing from 
the posterior end of the posteroexternal cusp forms a crescent internal 
to the outer cusps and ends anteriorly in a strong cusp internal to the 
notch between the first and second outer cusps. Posterior to this the 
sharp crest is irregular but has no definite cuspules. The internal lobe 
has a strong anterointemal cusp, preceded by a very vague and feeble 
cuspule and followed by a strong crest which tends to form a large but 
poorly distinguished posterointernal cusp. 

On P 4 , in addition to four cusps that closely resemble the external 
cusps on P®, there are small but distinct anteroextemal and postero¬ 
external cuspules, both seeming to be developed from the ends of the 
cingulum. The intermediate crescent has its main cusps in a medial 
position, preceded by a small cuspule and followed by a sharp crest not 
developing a definite cusp. On the internal crescent, also, the main 
cusp is medial and it is preceded and followed by smaller but distinct, 
subcqual cusps. 

The more obvious distinctions of P® -4 from those of Carpolestes 
dubius, as described by Jepsen (1930) are the more symmetrical plan of 
P®, more transverse P 4 , the presence of only four (as opposed to five) 
external cusps on P®, and the presence of only one definite cusp, not 
two, on the intermediate crescent of that tooth. P® of Carpolestes 
nigridens, described by me (1929) as Litotherium complication, differs 
still more from that of the present specimen, being less transverse, with 
an anteroextemal projection more pronounced than in Carpolestes dur 
bius, and also with five outer cusps. 

M l ~ 2 have suboqual paracone, metacone, and protocone, well de¬ 
veloped subequal conules, sharp and continuous external, anterior, and 
posterior cingula, and small hypocones which terminate the posterior 
cingulum at the inner end and are also connected, less strongly, to the 
protocono tip by a ridge. M* is not much reduced in size but, as usual, 
has its posterior parts reduced relative to the anterior. 

The seven lower jaws now available do not support the supposed 
distinction from C. aulacodon of greater anteroposterior compression of 
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Mi- 2 , but do confirm the other morphological distinctions and show 
them to be constant or nearly so, notably the more quadrate P 4 with five 
sharply distinct cuspules and less pointed apex and the more distinct 
third lobe of Mg. There is no size difference between the two species. 

Carpolestes and Carpodaptes are closely allied genera, nearer each 
other than genera often are in paleontology, yet the several species now 
known still fall readily and naturally into two definable groups and it is 
convenient to call these genera. There are many minor distinctions 
constant in association as far as known, but the most obvious point of 
contrast is that in Carpolestes P 4 is relatively enlarged, has more apical 
cuspules, and its posterior cuspule has been elevated to the paraconid 
level of Mi and has lost the definite talonid character retained in Car - 
podaptes. In this and all the other apparently distinctive characters, 
Carpolestes seems to be the more specialized genus. 

In spite of the extraordinary specialization of the premolars, the facts 
now known about the carpolestid dentition all seem to me to point to the 
early primates and to no other group. The most primitive species of 
Plesiadapis have all the basic structures of the carpolestid dentition, and 
the aberrant specialization of the latter puts these animals on a distinct 
line of descent, obviously, but does not hide a resemblance so close 
fundamentally that I cannot conceive any other explanation for it than 
close relationship and community of origin. 

The sample is too small to give good data on numerical variation, 
but the following figures give some conception of this: 



N 

R 

M 

LP 4 

4 

2.3 - 2.7 

2.50 

WPi 

4 

1.8 - 1.9 

1.88 

LMi 

7 

1.4 - 1.6 

1.51 

WMi 

7 

1.4-1.7 

1.50 

LM> 

7 

1.2 - 1.4 

1.30 

wm 2 

7 

1.4- 1.6 

1.54 

LM S 

4 

1.9 

1.90 

WM g 

4 

1.2 - 1.4 

1.33 

The upper teeth of American Museum No. 33980 have the following 

dimensions: 




?C P* 

P* 

P 4 Mi 

M* M* 

L W L W 

L W 

L W L W 

L W L W 

0.9 0.6 1.0 0.8 

1.9 2 4 

2.0 2.6 1.3 2 3 

1.3 2.2 1.2 2.0 
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Phenacolemur frugivorus (Matthew and Granger, 1921) 

Two new lower jaws of this? species add little to knowledge of it, but 
it is worthy of note that this increased evidence still gives no suggestion 
that the Fort Union specimens differ from those of the Tiffany. 


Measurements of the three Scarritt Quarry specimens are as follows: 




M, 

M a 


L W 

L W 

L W 

33988 


2 0 14 

2.0 1.6 

33987 

1.4 1.1 

1.8 1 5 

2.0 1.7 

33896 

1.6 1.1 

1.9 1.4 

18 15 


Litolestes notissimus Simpson, 1936 

This common species is now represented by a remarkably large series 
of good specimens. American Museum No. 33940 preserves the crown 
of an incisor, probably I 2 . It has a long posterolingual heel, not defi¬ 
nitely cuspidate. The main apex is recurved and spatulate and postero- 
labial to it is a distinct accessory cusp. American Museum No. 33941 
has the canine, which is enlarged and has a long curving root and shorter 
curving crown with a feeble and non-cuspidate posterolingual heel but 
no trace of the second cusp seen on the incisor. The upper incisors and 
Pi are still unknown and the other parts of the dentition were described 
previously. 

Among those specimens there are many minor morphological varia¬ 
tions, and the whole series is worthy of minute study. At present only 
two interesting points will be mentioned. On P 4 , a metaconid is always 
present, but it varies from a small swelling on the protoconid to a sharp, 
distinct cusp. The intermediate condition is most frequent and the 
character seems to be a continuous variate distributed normally, al¬ 
though it can hardly be reduced to numerical values. Another markedly 
variable character is the external cingula of P 4 -M 3 . Data on this have 
some subjectivity, as the variation is apparently continuous but hardly 
measurable as such, while probably no two observers would agree exactly 
as to when the cingulum can be said to be present and when absent. 
Yet the data are comparable when gathered by one student. I have 
counted the cingulum as present (or well developed) when it is dis¬ 
tinctly visible around the external base of the trigonid, and otherwise as 
absent or poorly developed, and on this basis present the following 
data. 
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Number of 

Cingulum 


Tooth 

Observations 

Distinct 


P4 

24 

2 

8 % 

Mi 

35 

11 

31 % 

m 2 

36 

8 

22 % 

Ms 

24 

3 

127,% 


The following data are derived only from specimens in which observa¬ 
tions were made on both Mi and M 2 of the same side of the same indi¬ 
vidual: 


Well developed on both Mi and M 2 . 6 20% 

Only on Mi. 3 10% 

Only on M 2 . 1 3% 

On neither. 20 67% 

And the following data similarly apply to associated Mi- 3 : 

Well developed on all. 1 6% 

On Mi -2 but not M*. 2 11% 

On Mi only. 3 17% 

On Mj only. 1 6% 

On none. 11 61% 


From these data it follows that the cingulum is most often well de¬ 
veloped on Mi and least often on M 3 , among the molars. It may be well 
developed on any one, or probably any two, of the teeth without being 
so on the others but nevertheless there is a significant tendency for its 
development on M 2 or M 3 to be associated with similar development on 
the more anterior molars, Mi or Mi- 2 , respectively. These observa¬ 
tions are not of outstanding interest as regards Litolestes , particularly, 
but the accumulation of such data is very important for an under¬ 
standing of paleontological procedures and of evolution. 

The following data are now available for the dimensions of the lower 


cheek teeth 1 : 






N 

R 

M 

<r 

V 

LP, 

7 

1.0 - 1.3 

1.17 ±.05 

.13 ±.03 

10.9 ± 2.9 

WP, 

6 

.6- .8 

.68 ±.03 

.069 ± .020 

10.1 ± 2.9 

LP. 

14 

1.3 - 1.8 

1.57 ±.04 

.14 ±.03 

8.8 ± 1.7 

WP, 

13 

.9 - 1.2 

1.031 ± .023 

.082 ± .016 

8.0 ± 1.6 

LP, 

32 

1.8 - 2.4 

2.138 ± .025 

.141 ± .018 

6.6 ± .8 


1 As elsewhere in this paper (and all others by me) standard errors are given and each con¬ 
stant is generally recorded to the number of places indicated by the first significant figure of one- 
third of the standard error. In the present case the raw data would have been better if it could 
have been recorded to .01 mm., which was impracticable. At least the first two decimal places of 
the constants, however, are probably little affected by this deficiency, although it may nave in¬ 
fluenced the high values for V in the first two variates, out these also have large standard errors. 
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N 

R 

M 

a 

V 


WP 4 

32 

1.2 - 1.6 

1.406 ± .018 

.100 * .012 

7.1 * 

.9 

LMi 

42 

1.8 - 2.2 

1.960 * .015 

.100 * .011 

5.1 * 

.6 

WMi 

41 

1.5 - 1.8 

1.610 =t .016 

.105 * .012 

6.5 * 

.7 

lm 2 

39 

1.5 - 1.9 

1.672 =*= .015 

.093 * .011 

5.6 * 

.6 

wm 2 

39 

1.4 - 1.7 

1.549 * .014 

.087 * .010 

5.6 =±= 

.6 

lm 3 

27 

1.5 - 1.9 

1.681 ± .022 

.116 =*= .016 

6.9 * 

.9 

WMs 

24 

1.2 - 1.4 

1.283 =*= .011 

.055 * .008 

4.3 * 

.6 


Phenacodont or Arctocyonid, Indet. 

Nine isolated teeth, upper and lower, all of about the same size and 
of similar character, present a difficult taxonomic problem on which it 
seems best not to attempt a definite commitment until the discovery of 
associated material reduces the present probability of falling into seri¬ 
ous error. Two upper molars and upper and lower probable milk teeth 
closely resemble Tetraclaenodon , but not to the point of specific indentity 
with any specimens surely referred to that genus and not without also 
having much resemblance to condylarth-like arctocyonids such as 
Tricentes. Similarly an upper premolar, a broken upper molar, and 
three lower molars resemble Tricentes or similar arctocyonids, yet are 
not structurally referable to any previously known form and also have 
a more distant but still definite resemblance to the phenacodonts. 
There would seem to be considerable chance that these teeth belong to 
one species in view of their size, structure, relative abundance, and oc¬ 
currence together. If so they would represent a new and peculiar 
genus, which is quite possible. On the other hand, they could equally 
well represent two or more different forms among the phenacodonts and 
arctocyonids. If they were considered singly, some would be referred 
to Tetraclaenodon , some to a doubtful arctocyonid, and some would be 
left indeterminate, but the whole series casts doubt on even a vague 
determination of any of them. 

Titanoides zeuxis, new species 

Type. —American Museum No. 35201, left lower jaw with P*, trigonids of 
Mi- 2 , Ms, and other fragments. 

Horizon and Locality. —About 1000 feet stratigraphieally above the Scarritt 
Quarry, “No. 3 beds” of the Fort Union Group, Section 26, Range 14 East, Township 
5 North, Sweetgrass County, Montana. 

Diagnosis. —Much smaller than T. primaevus and slightly smaller than T. 
gidleyi . Lower cheek teeth more or less intermediate between these species and 
Pantolambda, with the trigonid little compressed but paraconid much lower than 
metaconid on Mi and somewhat lower on M 2 , trigonids moderately elevated above 
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talonids, Ms with heel relatively large, hypoconulid and entoconid distinct and sub- 
equal, division of third lobe vaguely retained. 

The specimen on which this interesting species is based was found 
on the surface and broken into many pieces, with few positive contacts. 
There seems to be no doubt that all are of one individual, since they were 
found together, without admixture of any certainly distinct material, 
the recognizable fragments without duplication, all of the left lower 



Fig. 4 .—Titanoides zeuxis , new species. Type, Amer. Mus. No. 35201, left 
lower jaw with P 8 , M«, and tngonids of Mi-#. Crown and internal views. 3/4 
natural size. 


jaw, and all of an animal of the same size and character and one other¬ 
wise unknown. There is one nearly complete premolar in a jaw frag¬ 
ment that might possibly be P 4 , but from the shape of the bone and the 
morphology of P 3-4 in related species it is almost surely P 3 . A broken 
isolated tooth might be P 4 but there are difficulties in fitting it into this 
position and it seems best to disregard it. The trigonids of Mi and M 2 
are well preserved and there can be little question of their correct iden¬ 
tification. Ms is complete. 

Ps has the trigonid of nearly equal length and width. The paraconid 
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is very small, but is a distinct cusp. There is an inconspicuous cingular 
shelf below it on the internal face. The metaconid is broken but was 
evidently large. The talonid is very small and internal, in form like 
that of Pantolambda or Titanoides primaevus. There is a well developed 
posterior cingulum external to the talonid, proper, and also a much 
feebler but sharp anterior cingulum. There was probably a still weaker 
external cingulum, but this is uncertain as the tooth is corroded here. 

The molar trigonids are wider than long, but are less compressed 
anteroposteriorly than is usual in Pantolambda. All have upstanding 
metaconids at least as high as the protoconid and broadly separated 
from the paraconids. On Mi the paraconid is low and inconspicuous, 
on Ms it approaches the metaconid in prominence, and on Mg it is inter¬ 
mediate. On all three there is a basal swelling below the paraconid on 
the internal face and a strong anterior cingulum. There are no distinct 
metastylids, but a fold or crest in this position is well developed. The 
elevation of trigonids above talonids seems to be slightly greater than is 
usual in Titanoides and less than in most specimens of Pantolambda. 
The talonid of M 3 slightly exceeds the trigonid in length but is narrower. 
The talonid basin is open on the internal side and there seems to have 
been no marked proliferation of cuspules in this region. The entoconid 
and hypoconulid form a united crest, yet they have distinct apices 
equal in size and in height. There is a distinct emargination between 
hypoconid and hypoconulid and here there is a strong oblique cingulum. 

On comparison of original specimens of the lower cheek teeth of 
Pantolambda bathmodon, P. cavirictus, P. intermedins, Titanoides pri¬ 
maevus, and Barylambdafaberi and of Jepsen’s figures of Titanoides gidleyi, 
all the valid species with which the present specimen is comparable, any 
sharp distinction between Pantolambda and Titanoides seems to dis¬ 
appear. As Patterson (1933) considered possible, the characters of 
Titanoides (including the form recently made type of Barylambda; 
Patterson, 1937) given by him as distinctive from Pantolambda in this 
region almost all intergrade when the whole known series is compared 
and there is no definite line. As tendencies rather than as hard and fast 
rules, the molar trigonids of Titanoides may be relatively lower and less 
compressed anteroposteriorly and the talonid of M 3 tends to be shorter, 
more rounded, with the internal cusps less individualized. In all these 
characters, and most others, the present specimen is about intermediate 
between Pantolambda and Titanoides. As between Pantolambda and 
Barylambda it is decidedly closer to Pantolambda, but on the whole it 
resembles Titanoides primaevus more than it does any recognized species 
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of Pantolambda . As T. primaevus is the genotype, reference to Tita- 
noides thus seems preferable, but this new species practically obliterates 
what few diagnostic characters might still have been used to separate 
the genera on the basis of these teeth. 

I differ from Patterson’s first opinion in believing that the Titanoides 
and Barylambda dentitions, as a whole, are more specialized than that of 
Pantolambda, . As far as the lower cheek dentition is concerned, Panto- 
lambda bathmodon - Titanoides zeuxis - Titanoides primaevus - Bary¬ 
lambda faberi seem to me to form an ascending structural series. There 
probably are exceptions in details of structure, such as the compression 
of the trigonid in Pantolambda, which may be specialized but still is not 
a very pronounced distinction. Patterson has, however, demonstrated 
that this close structural relationship, which he also emphasizes, can 
hardly reflect direct phylogenetic connection between known species of 
Pantolambda and Barylambda. 

There is no doubt that Titanoides belongs to the family Pantolamb- 
didae, but its subfamily reference is very uncertain. Patterson (1934) 
divided the family into Pantolambdinae and Titanoidinae, but the 
division was based on skeletal characters observed in Titanoides faberi 
and not in the genotype. In removing T. faberi from Titanoides to a 
new genus, Barylambda , Patterson (1937) has necessarily deleted the 
subfamily Titanoidinae, since the characters assigned to that group are 
not in fact known in Titanoides , and substituted Barylambdinae. He 
now refers Titanoides (sensu stricto) to that subfamily, but strongly em¬ 
phasizes the tentative nature of the reference. It cannot be determined 
until skeletal material of Titanoides is found. With equal emphasis 
on the dubiousness of any reference at present, I would very tentatively 
place Titanoides in the Pantolambdinae. The skeleton, when dis¬ 
covered, may very well completely negative the dental evidence, but 
in parts actually known now Titanoides seems to me somewhat closer to 
Pantolambda than to Barylambda . 


The dimensions of the type teeth of Titanoides zeuxis are as follows: 


P* Mi 
L W W 1 
14.7 12.6 13.7 


M 2 M s 

W* L W 

14.0 25.1 14.2 


th ! trigo J nid ' the talonid being missing, but doubtless on both these teeth 
e tngonid width was greater and would be recorded as the tooth width even on complete teeth. 
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NEW SOUTH AMERICAN SYRPHIDAE (DIPTERA) 

By C. L. Fluke, Jr. 

The following new species, with the exception of two, are from Nova 
Teutonia (27° 11' Lat., 52° 23' Long.) in southern Brazil and were col¬ 
lected by Fritz Plaumann. The other two were taken, one in Ecuador, 
and one in Peru. The types are deposited in The American Museum of 
Natural History. Paratypes, where available, are deposited in the 
author's collection. Considerable aid has been given freely by Dr. C. H. 
Curran in identification of the many specimens received from South 
America and other localities, and I wish to thank him for his help. 

Trichopsomyia Williston 

Williston, S. W. 1888, Trans. Amer. Ent. Soc., XV, p. 259. 

Halictomyia , Shannon, R. C. 1927, Proc. U. S. Nat. Mus., LXX, Art. 9, p. 13. 

Small, mostly shining black species with irregularly pilose eyes; 
antennae elongate; legs long pilose, the hind femora and tibiae inflated, 
the basal joints of the four front tarsi whitish in color. 

This is an interesting genus which has been well characterized by 
Williston. Shannon has described a species from Bolivia which appears 
to be related to polita Williston. I am indebted to Dr. C. H. Curran 
for aid in the preparation of the following key. Shannon's species was 
not available so is not included. 

Table of Species 

1. —Second abdominal segment with a pair of oblique yellow spots... currant , n. sp. 

Abdomen without yellow spots... 2 * 

2. —Pile of eyes divided into upper and lower patches by a transverse bare stripe. .3. 

Eyes irregularly pilose, sometimes with five or six patches.5. 

3. —Tibiae never in part clear yellow, antennae much longer than the face. 

longicornis Williston. 

Anterior four tibiae very broadly yellow basally; antennae not, or only a little, 
longer than the face. 

4. —Scutellum pale pilose, at most a few marginal hairs black. polita Williston. 

Scutellum mostly black pilose. lasiotibialis t n. sp. 

5 . —Pii e of eyes with a continuous horizontal bare stripe across the middle; scutellum 

of female nearly entirely black pilose. granditibiaKs, n. sp. 
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Transverse bare median stripe interrupted inwardly by a vertical band or spot of 

dense pile.6- 

6.—Inner band of pile on the eyes continuous; female without large tubercles on 

the front. puclla Williston. 

Inner band broken up into three spots; front of female with a large, prominent 
tubercle on each side above. tuberculcita Williston. 

Trichopsomyia currani, new species 
Figure 1 

Characterized readily by the presence of a pair of oblique yellow spots on the 
second tergite. Length, 8 mm. 

Female. —Head entirely shining blue-black, pile of face and front yellow and 
peculiarly flattened or curled, a few scattered black hairs on the front, more just in 
front of the posterior ocelli, ocular edges of the face very narrowly silvery pollinose, 
this streak broadens out below onto the face and is very narrowly interrupted oppo¬ 
site the antennae; in addition there is a small triangular spot on each side of the 
front about halfway between the antennae and ocelli. Facial tubercle inconspicuous. 
Occiput swollen and shining above, covered with silvery pollen below; occipital pile 
yellow. Antennae as long as the face, brownish in color with indefinite light brown 
color toward the bases of the segments; arista as long as third segment, yellow at the 
base, black at tip. Eyes heavily covered with brownish to black hair with a nearly 
bare horizontal stripe about the middle; this stripe is broadest at the middle and con¬ 
tains a few scattered hairs; along the occipital margin the hairs are also mostly ab¬ 
sent, those present being shorter. 

Thorax shining, the mesonotum and scutellum with a bronze cast; the pile 
short and yellowish brown, a few longer black hairs on the edges of the scutellum. 

Legs shining black, front four femora reddish at the tips, the tibiae yellowish to 
reddish, darker at the middle, the basal two segments of the tarsi whitish; hind legs 
very narrowly reddish at the knees, the basitarsi at the apex and the next two seg¬ 
ments white. Pile of the legs long, pale, and ciliate, black on the apex of the pos¬ 
terior tibiae and base of the posterior basitarsi; hind femora inflated, hind tibiae very 
little swollen. 

Wings hyaline, the stigma yellowish to brownish. Squamae light brown, hal- 
teres yellow, plumule white. 

Abdomen shining aeneous with a pair of conspicuous oblique yellow spots on 
the second tergite, posterior margins of the second and third tergites opaque; pile 
inconspicuous, pale in color. 

Types. —Holotype, female, Nova Teutonia, Brazil, Nov. 21, 1936 (Fritz Plau- 
mann). Paratypes: three females same place, Oct. 20, Nov. 14, and Nov. 21, 1936. 

Trichopsomyia lasiotibialis, new species 
Figures 2 and 3 

An elongate species, antennae shorter than the face, pile of the mesonotum 
golden, of the scutellum mostly black. Length, 6 and 10 mm. 

Male. —Face shining with yellowish bent pile, a few' black hairs near the eyes 
and on the cheeks next to the oral margin. Front shining with a large triangular 
opaque brownish black pollinose area on the upper third, the pile black with the 
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center hairs yellowish and bent. Ocellar hairs black and there is a very small opaque 
spot just posterior to the anterior ocellus. Occipital pile immediately adjacent to the 
ocellar triangle yellowish but black on the sides about a third of the way down. An¬ 
tennae shorter than the face; brownish, more yellowish at the bases of the segments; 
basal half of arista yellowish. Eyes hairy with the bare stripe uninterrupted, the 
eyes behind and above also bare. 

Thorax black, the mesonotum with a bronze pollinose cast, the pile rather long 
and golden, black anteriorly, especially near the humeri; pile on the upper ptero- 
pleura and mesopleura black. Scutellum semi-opaque black, shining at the tip; 
pile black, a few yellow hairs intermixed. Disc of scutellum 'with a shallow, almost 
circular depression. 

Legs very similar to currani in color; the hind femora slightly club-shaped, being 
more inflated toward the tip than toward the base; the tibiae more slender than 
the femora. Pile of the femora mostly black, white at the base of the hind femora. 

Wings hyaline, darker across the middle, especially near the stigma which is 
brownish. Squamae and halteres blackish, the plumule light brown. 

Abdomen semi-opaque black with shining bronze side spots on the third and 
fourth tergites, the second tergite has a bluish cast in certain lights. The pile is golden 
with shorter black hairs at the apices of the tergites. 

Types. —Holotype, male, Nova Teutonia, Brazil, Nov. 13, 1936 (Fritz Plau- 
mann); paratype, male, same place, Feb. 25,1937. 

I have hesitated to describe this species as new but have been unable 
to connect it with any of the described species. It appears nearest to 
currani but lacks the yellow spots on the abdomen, and the eye patches 
are different. It does not seem to be any of the species in which the 
males are known. 

Trichopsomyia granditibialis, new species 
Figures 4 and 5 

A dark oval species; pile of the eyes patchy, the transverse stripe continuous; 
antennae longer than the face; scutellar and mesonotal pile mostly black; tibiae 
black; wings brown basally. Length, 9 mm. 

Female. —Head shining black. Face with whitish bent pile, the median line 
bare of hairs; the silvery pollinose stripes along the eyes similar to currani; pile next 
to the oral margin on the cheeks black in some specimens. Front smooth, depressed 
slightly at the side dust spots, pile white and bent in the middle; longer, straight, and 
black along the sides and around the ocellar triangle which is very prominent. The 
occipit is bare of pollen above, whitish pollinose below, the pile all yellowish. Eyes 
with an uninterrupted bare transverse stripe, in addition there is a bare stripe leading 
up from the transverse area and a bare patch below. Antennae longer than the face, 
first segment twice as long as the second; arista black, yellow on the basal fourth. 

Thorax shining black, the pile black with white hairs intermixed on the an¬ 
terior third of the mesonotum and a few in front of the scutellum, a rather prominent 
patch of white hairs on the mesopleura and partly on the upper stemopleura; most 
of the pile of the scutellum is black but a few white hairs are occasionally present 
along the sides and basally. 
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Legs shining black, the knees only briefly reddish, tarsal segments whitish as in 
currant; pile long and all black except on the white areas. The hind tibiae dilated, 
much larger than the femora. 

Wings dark brown basally, especially near the stigma, more hyaline apically. 
Sq uama e brownish, plumule light brown, halteres yellowish with whitish knobs. 

Abdomen shining dark reddish, the discs of the segments darker than the sides. 
The pile is short, mostly golden basally and along the sides, other areas black. 

Male. —Frontal triangle with the characteristic opaque spot in the orbital 
comer. Mesonotum with a broad, median, semiopaque, crossband. Abdomen 
black, mostly shining, partly opaque on the disc of the second and third tergites. 

Types. —Holotype, female, Nova Teutonia, Brazil, Oct. 25, 1936 (Fritz Plau- 
mann); allotype, male, same place, Feb. 19, 1937. Paratypes: two females, same 
data as the holotype. 

This is the largest Trichopsomyia described and is broader than the 
other known species. It is closest to puella Williston but can be told 
from that species by its dark reddish abdomen (female) and continuous 
uninterrupted bare stripe of the eyes. 

Epistrophe biarcuata, new species 
Figure 6 

Disc of the abdomen opaque black, with five arcuated transverse bands, the 
first, second and fourth interrupted into spots. Wings brownish. Length, 9 to 
11 mm. 


Captio?isfor Figs. 1 to 15 

All of the drawings except figure 7 were made with the aid of the 
camera lucida, but they are not all drawn to the same scale. 

Fig. 1 . Trichopsomyia currant , n. sp., abdominal pattern of female. 

Fig. 2. Trichopsomyia lasiotibialis , n. sp., profile of head of male to show bare 
spots on the eye. 

Fig. 3. Trichopsomyia lasiotibialis, n. sp., inner view of antenna. 

Fig. 4. Trichopsomyia granditibialis , n. sp., femora and tibia of hind leg of 
female. 

Fig. 5. Trichopsomyia granditibialis , n. sp., inner view of antenna. 

Fig. 6, Epistrophe biarcuata , n. sp., abdominal pattern of male. 

Fig. 7. Xanthandrus Jlavomaculatus Shannon, abdominal pattern of male (a freo 
hand sketch of type). 

Fig. 8 . Xanthandrus nitidulus , n. sp., abdominal pattern of male. 

Fig. 9. Xanthandrus plaumanni , n. sp., abdominal pattern of female. 

Fig. 10. Rhysops currani, n. sp., abdominal pattern of male. 

Fig. 11 . Melanostoma lineata , n. sp., abdominal pattern of male. 

Fig. 12. Salpingogaster liposeta , n. sp., wing of female. 

Fig. 13. Salpingogaster liposeta , n. sp., mesonotum. 

Fig. 14. Quichuana pogonosa , n. sp., profile of head of female. 

Fig. 15. Habromyia chrysotaenia , n. sp., abdominal pattern of male. 





/4. GL-pogonoa* jsS. /ipeseta. 


(See opposite page for captions.) 
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Male. —Head black, the yellow of the face diffuse and confined narrowly to the 
sides, somewhat broader below; the median black stripe very broad and shining; 
yellow areas and cheeks lightly whitish pollinose, with a dash just below the anten¬ 
nae; pile of face black, of the cheeks whitish. Facial tubercle prominent, broad 
and alm ost nose-shaped. Frontal triangle aeneous, shining and rough just above the 
antennae, rest of front t hin ly brownish pollinose, which becomes thicker and light 
brown in color along the orbits, pile all black. Ocellar triangle opaque black, pile 
black. Occiput very narrow above with black cilia; below gray pollinose with 
whitish pile. Antennae brown, third segment yellow below; arista brown. 

Thorax aeneous, almost dull, the mesonotum with two widely separated narrow 
opaque black vittae. Pile of the mesonotum yellowish brown, the tips of the hairs 
black on the anterior half. ScuteUum black with a dull ochreous cast; shining 
bluish on the sides; pile black, ventral fringe brownish. Notopleura, mesopleura, 
upper half of the sternopleura and pteropleura brownish pollinose; pile yellowish 
to brownish, black on the pteropleura. Metasternum thinly hairy. 

Legs black; four front femora apically, the four front tibiae basally and the 
hind knees yellowish brown; pile black. 

Wings entirely brownish, darker brown anteriorly. Squamae light brownish 
yellow, the upper fold black at the base; halteres yellow. 

Abdomen opaque black; the first and fifth tergites and bases, sides and apices 
of the other tergites shining. Second tergite with two median, elongate, slightly 
arcuate, oblique yellow spots, which are widely separated and do not reach the sides. 
Third and fourth tergites each with a pair of basal, widely separated, yellow' spots 
and an arcuated band, convex anteriorly, concave posteriorly, none of which reach 
the sides. Pile black, yellow on the sides of the first and second tergites. Venter 
shining. 

Types. —Holotype, male, Nova Teutonia, Brazil, July 7, 1936 (Fritz Plau- 
mann). Paratype, male, same place, Nov. 27,1936. 

Xanthatortts Verrall 

In the Journal of the Kansas Entomological Society (April, 1936), 
I published a key to the species from the Neotropical region. It is 
interesting to note two new species for this genus from South America 
and I am republishing the key to bring it up to date. X. ( Mdanostoma ) 
euceratum Bigot, from Mexico, is not included. 

Table op Species 

1. —Face cinereous or whitish pollinose.3. 

Face golden or golden brown pollinose, the orbits narrowly whitish.2. 

2. —Abdomen extensively reddish, bands on third and fourth tergites not inter¬ 

cepted ... cubana Fluke. 

Abdominal bands broken up into triangular spots. niiidulus , n. sp. 

3. —Antennae entirely black, abdomen with only one pair of yellow spots in female; 

male unknown. plavinanni t n. sp. 

Antennae partly yellow beneath the third segment.4. 

4. Second abdominal tergite opaque on not more than the apical third on either 

side in the female, the second segment normally with reddish spots in female.5. 










1937] 


NEW SOUTH AMERICAN SYRPHIDAE 


7 


Second abdominal tergite opaque on more than the apical half across its entire 
width (except the lateral margins) and never with reddish areas; male un¬ 
known . mexicanus Curran. 

5.—Second abdominal tergite of male with pair of large, triangular yellowish spots 
. favoma/nilatiLS Shannon. 

Second abdominal segment of male wholly black. bucephalus Wiedemann. 

Xanthandrus flavomaculatus Shannon 
Figure 7 

Shannon, 1927, Proc. U. S. Nat. Mus., LXX, p. 6. 

The type specimen is a male. Facial pollen and pile almost white; 
wings hyaline, only lightly tinged with brown; spots on second tergite 
triangular, on third and fourth tergites nearly quadrate; genitalia large. 

Xanthandrus nitidulus, new species 
Figure 8 

Related to X. flavo?naculatus Shannon but differs in the golden pruinosity of the 
face and triangular spots of the abdomen. Length, 11 mm. 

Male. —Head black, the tubercle and a large area of the front shining; face 
golden pollinose and with yellowish pile which becomes black on the sides near the 
antennae. Orbital edges of the front silvery pollinose, the pile all black. There is a 
distinct transverse depression on the inflated front just above the antennal arc. 
Ocellar triangle black with black pile; occipital cilia black. Antennae brown, the 
segments yellowish basally and beneath; arista yellow, darker toward the tip. 

Mesonotum and scutellum aeneous with shining brassy to bronze cast, pollinose 
on the sides in front of the suture, the pile all yellowish brown, tips of the hairs 
darker. Pleura golden pollinose. 

Legs light brownish to reddish, the tarsi and hind tibiae darker; pile mostly 
brownish to black. 

Wings dilutely brownish, especially the front halves; squamae yellowish brown, 
the edges and fringes brown; halteres yellow; plumule white. 

Abdomen semi-shining black with three pairs of triangular basal yellow spots; 
those on the second tergite more oval; spots on the third and fourth tergites reach 
the sides only by their corners, those on the fourth larger, inner sides of the median 
pair parallel. Fifth tergite with indications of a pair of very small basal spots. Pile 
short and black, longer and yellowish on the sides basally. Venter shining. Geni¬ 
talia black, the styles yellow. 

Female. —Very similar; the front shining blue-black, convex above the depres¬ 
sion, pile all black, a pair of whitish triangular side dust spots in the depression. 
Mesonotum darker aeneous, the pile shorter. Abdominal maeulation the same. 

Types. —Holotype, male, Nova Teutonia, Brazil, July 17, 1936 (Fritz Plau- 
mann); allotype, female, same place, July 18, 1936. Paratypes: 9 males, same data 
as holotype; 1 male same place, Aug. 20, 1936; and one female same place, Oct. 8, 
1936. 

All of these specimens are remarkably uniform in size and markings. 
They are decidedly larger than flcwomaculaius. 
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Xanthandrus plaumanni, new species 

Figure 9 

A shining black species with one pair of yellow spots; frontal hair long and 
black, antennae black, squamae dull yellow with black edge and fringe. Length, 
12.5 mm. 

Female. —Face and front shining black, with slight bluish cast in certain lights. 
Face lightly covered with whitish pollen and pile, the tubercle shining; frontal de¬ 
pression with a pair of small whitish pollinose spots widely separated, rest of front 
shining with long black pile. Outer edges of antennal pits reddish. Antennae 
large, entirely black, arista yellow basally, darker toward the tip. Occipital pile 
white below, black on upper third. 

Thorax blue-black, shining, the mesonotum clothed with black pile, becoming 
pale anteriorly. Pleura lightly dusted with whitish pollen, the pile whitish. Scutel- 
lum shining with black pile, a few shorter white hairs intermixed near the apex; the 
ventral fringe white. 

Legs shining black, basal half of the four front tibiae yellowish; pile mostly 
black, a few long white hairs at the bases of the femora. Wings slightly infuscated, 
especially across the middle, the stigma yellowish brown. Squamae pellucid, the 
edges and fringes dark brown; halteres yellow, plumule white. 

Abdomen black, bluish in reflected lights; the disc of each segment semi-opaque, 
the edges shining. A pair of small isolated basal yellow spots on the third tergite, 
these spots reach the base of the segment and are convex posteriorly, becoming nar¬ 
rower laterally. The fourth tergite has a basal shining area suggesting obsolete 
yellow markings. Venter with a broad yellow band, one-fourth on the apex of 
the second stemite, three-fourths on the base of the third sternite. Pile of abdomen 
mostly black and depressed, white and more erect basally and along the sides. 
Fourth stemite, basally, and the fifth white pollinose. 

Types. —Holotype, female, Nova Teutonia, Brazil, Oct. 10, 1936 (Fritz Plau- 
mann). Paratypes: two females, same place, Nov. 21 and Dec. 8,1936. 

This species differs from bucephalus Wiedemann in the entirely black 
antennae, longer black hairs of the front, black hairs of the mesonotum, 
black fringe of squamae, absence of any markings on the second tergite 
(female). The male when found will probably be less dark and pos¬ 
sess yellow markings on the fourth tergite. 

Rhysops currani, new species 

Figure 10 

A dark species with triangular side spots on tergites three and four. First seg¬ 
ment of antenna elongate, first and second (measured from above) sub-equal to the 
third; face smooth with only three very faint transverse depressions. Length, 9 mm. 

Male. —Face rusty pollinose; a broad median stripe which forks before reach¬ 
ing the antennae, a narrow band along the side of the face, the oral margin, the lower 
face, and the area surrounding the antennae, shining; cheeks lightly dusted with 
whitish pollen; pile of face sparse, pale, becoming black above, all black on the front 
Face with a low tubercle. Frontal triangle shining, with a median suture, the orbital 
margins rusty pollinose, with a prominent black opaque spot in the upper orbital 



1937] 


NEW SOUTH AMERICAN SYRPHIDAE 


9 


comer. Ocellar triangle opaque black, the pile dark brown to black; the cilia short 
and blackish. Antennae yellowish brown, upper half of the third segment darker; 
first segment longer than the second but shorter than the third; antennal pits widely 
separated. 

Thorax shining black, considerably dulled by rusty brown pollen, which takes 
the form of two faint median stripes on the anterior half of the mesonotum; pile all 
yellowish brown. Pleura lightly dusted with brownish pollen. 

Legs yellow, apical half of the hind femora, the apical three segments of the 
middle and hind tarsi, all but the base of the metatarsus of the fore tarsi, the hind 
tibiae, and the coxae brown to black. The bases of the hind femora are particularly 
yellow and rather sharply defined in color; the four front femora are somewhat ob¬ 
scurely yellowish brown apically. 

Wings luteous, stigma yellowish. Squamae with dark brown border and fringe; 
halteres yellow, plumule white. 

Abdomen velvety black, the rolled-under sides, the first segment, and the geni¬ 
talia shining; second segment longer than the third; with two pairs of triangular 
yellowish spots. The second tergite has an elongate narrow yellow streak on each 
side; spots on the third and fourth tergites located in the basal comers, the first pair 
reaching the apical half and the second the apical two-fifths. Venter shining. 

Female. —Front with a broad, inwardly narrowed, band of opaque black in 
front of the ocelli; a very narrow pollinose streak borders this band posteriorly; 
rest of front cinereous pollinose except the large shining spot above the antennae; 
the pollinose band is almost bisected by a streak of black. Mesonotal pile very short 
and all pale. The bcutellum has two longer black hairs at the apex. 

Abdominal spots smaller on the third and fourth tergites, and broadly separated 
from the sides. Second tergite with a more oval pair of yellow spots. Basal margin 
of the third sternite yellow. 

Types. —Holotype, male, Nova Teutonia, Brazil, July 18, 1936 (Fritz Plau- 
mann); allotype, female, same data. Paratypes: five males, same place, July 18 
and Sept. 1,1936; two females, same place, Sept. 1 and Oct. 20,1936. 

According to Dr. Curran, 1 this species belongs to Rhysops , because 
of the length of the antennae, the second segment being longer than 
wide. The transverse grooves of the face are very faint, otherwise the 
face has the general appearance of R. rugosonasus Williston, the geno¬ 
type. Of the described species this comes the nearest to Melanostoma 
catdbomba Williston but may be told from it by the color of the legs, 
velvety spot of the front, etc. 

Melanostoma lineata, new species 
Figure 11 

Antennae short; abdomen with elongate linear yellow spots. Length, 7.5 to 9 

mm. 

Male. —Face almost perpendicular with two faint transverse depressions, the 
tubercle elongate, broad and low; shining black, the sides white pollinose, heavier 

1 See American Museum Novitates No. 926. 
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next to the eyes; the pile pale, sparse. Cheeks shining, lightly whitish pollinose. 
Frontal triangle rough, but Shining above the antennae, broadly cinereous pollinose 
along the eyes, more whitish next to the orbits, the pile black. Ocellar triangle 
black, with black pile; occipital pile fine, short and black; occiput narrow, even 
below; silvery pollinose below. Antennae yellowish, darker toward the end and 
above on the third segment; first segment only very little longer than the second 
which is wider than long; the third slightly less in length than the first two together; 
the whole only about half as long as the face. 

Mesonotum shining aeneous with a slight bronze cast, with yellowish brown 
pile; two very faint anterior median pollinose striae; hairs of the scutellum longer, 
some of the apical ones black. Pleura lightly coated with brownish to rusty colored 
pollen, the pile yellowish. 

Legs black; basal one-fourth of the hind femora, apical one-third to one-half of 
the four front femora, all of the four front tibiae, and basal third of the hind tibiae 
yellow; the basal segment or two of the tarsi yellowish to brownish. No peculiar 
hairs present on the legs. 

Wings hyaline, slightly tinged with brown, the stigma yellow. Squamae white, 
halteres yellow. 

Abdomen narrow with nearly parallel sides, mostly shining black, the disc of 
tergites two and three more opaque. Second and third tergites each with a pair of 
elongate yellow' vittae, both start basally, the first pair reaching the apical third and 
the second the apical half of the segments. 

Female. —Quite similar to male. Front with a broad, very narrowly bisected, 
brownish pollinose crossband, occupying the frontal depression; between this band 
and the ocelli a somewhat narrow black opaque band. Yellow areas on antennae 
and legs more extensive than on the male. Wings hyaline, abdomen more shining 
and there are small elongate spots on the second tergite. 

Types. —Holotype, male, Nova Teutonia, Brazil, Sept. 2, 1936 (Fritz Plau- 
mann); allotype, female, same place, July 7, 1936. Paratypes: three males, same 
place, July 6, 7 and Sept. 1,1936; two females, same place, Sept. 1 and 2,1936. 

This species should be readily recognized by the vittate spots on the 
abdomen; the flat, practically non-rugose face, and the short antennae. 
It resembles closest Rhysops (M.) scitula Williston but the coloring of 
the legs will readily distinguish it. 


Salpingogaster liposeta, new species 

Figures 12 and 13 

Facial tubercle reddish brown; mesonotum with a single median cinereous vitta; 
basal two-thirds of the fore margin of the wing blackish and with a dark transverse 
spot near the middle. Length, 12 to 13 mm. 

Female. —Head yellow, lightly whitish pollinose; a broad dark red area runs 
from the upper oral margin across the tubercle, across the antennal pits up the front 
and to the ocelli, narrowing as it approaches the ocelli; this leaves the sides of the 
face and front yellow. Cheeks light red, a narrow darker streak from the eyes to the 
side of the oral opening. Ocellar triangle black; occiput covered with grayish pollen 
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and white pile. Pile of head everywhere very short and pale. Antennae reddish 
brown, arista brown. 

Mesonotum rough, dark, with very short fine pile; on the sides from the humeri 
to the suture, yellow; with a broad median yellowish brown pollinose vitta. Scutel- 
lum yellow, the base narrowly brownish. Pleural and sternal sclerites reddish, finely 
and thinly white pollinose, the sternopleura and posterior tw’o-thirds of the meso- 
pleura yellow; non-pilose. 

Legs reddish brown to black; apices of the femora and basal one-third to one- 
half of the tibiae yellow. 

Wings brown in front of the spurious vein as far out as the apical third of the 
first basal cell, brown in the apex of first basal cell to near the anterior cross vein, 
tinged with brown posteriorly and basally; apex of wing, all of the second basal cell 
and all but the anterior half and apex of first basal cell, hyaline. Squamae yellowish, 
halteres yellow. 

Abdomen semi-shining black, basal comers of tergites one, three, four, five and 
apical margins of three and four yellowish white. Abdomen suddenly widening at 
the beginning of the third segment. Venter shining black. Pile of abdomen very 
short, black on the black areas, pale on the basal segments and white spots. 

Types. —Holotype female and two paratype females, Puerto Grande, Isla Puna, 
Ecuador (F. Campos, R. Santiago, A. Navarro). 

This species runs to bicolor Sack in Curran's key (‘Diptera of British 
Guiana'). It should be easily recognized by the wing coloration, tho¬ 
racic vitta, abdominal markings, etc. 

Quichuana pogonosa, new species 
Figure 14 

A dull black species closely related to Q. sylmcola Knab; the pile on the face, 
and the tuft on the mesopleura and notopleura brassy yellow, fore margin of the wings 
darkened. Length, 9 to 10 mm. 

Male. —Head black, the face, cheeks and occiput with brassy pile, a few long 
black hairs overhanging the eyes above and in the center of the frontal triangle; face 
gray pollinose, a median stripe over the tubercle, but not reaching the antennae, and 
a stripe on each side shining, devoid of pollen but covered with scattered pile. The 
side stripes are isolated. Cheeks in front shining, behind pollinose and continuing 
on to the occiput; upper half of occiput becoming free of pollen; frontal triangle and 
ocellar triangle shining. There is a shallow double arched depression on the frontal 
triangle just above the antennae. Face with a low broad tubercle. Antennae 
brownish to black, the first segment blacker than the third; third a little less than 
twice as long as wide (much shorter than in syhicola); arista reddish yellow. Eyes 
thickly covered with cinereous pile. 

Thorax and scutellum dull black, with two median faint pollinose stripes which 
fade out before reaching the scutellum; pile all yellowish to brassy, rather heavy, with 
a prominent tuft of brassy pile on the notopleura and upper part of mesopleura. On 
the inner side of each humerus a golden pollinose spot. Pile of post alar callosities 
longer and brassy. On the sides of the notum adj acent to the wings there are patches 
of short black bristly hairs. 
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Legs shining black, the knees and hind tarsi reddish; pile pale yellowish. Hind 
femora decidedly enlarged, the tibiae arcuated. 

Wings hyaline except for a dark area along the fore margin in front of the 
spurious vein; the costal cell and area within the loop of the third vein hyaline. 
Bases of the squamae yellow, the apices dark brown, fringes light brown. Halteres 
light yellow. 

Abdomen dull black with yellow pile, black only on the apices of second to 
fourth tergites. The tuft of brassy yellow pile on the first tergite thick and 4 ‘mous¬ 
tache-shaped,” easily seen with the naked eye. 

Female-. —Similar to the male, the front shining black with very small side 
triangles of pollen. The side stripes of the face are connected with the shining front. 

Types. —Holotype, male, Nova Teutonia, Brazil, Sept. 2, 1936 (Fritz Plau- 
mann). Allotype, female, same place, Aug. 30,1936 (Plaumann). Parntypes: two 
males, same place, Sept. 2 and Dec. 20, 1936; five females, same place, Oct. 10, 12, 
14 and Dec. 8 and 20,1936. 

Habromyia chiysotaenia, new species 
Figure 15 

Related to H. ( Quichuand ) barbiellinii Ceresa but the principal markings of the 
thorax are vittate instead of transverse. Length, 9 to 13 mm., average about 12 mm. 

Male.— Head generally dark, the facial stripe black and shining; sides of the 
face light yellowish pollinose, almost golden in some specimens, the pile rather long 
and whitish; lower face shining black, the cheeks golden pollinose with similar tomen- 
tose pile becoming more golden on the upper occiput. Frontal triangle shining 
black, the sides yellowish pollinose, pile yellowish white, short; ocellar triangle 
black, pile black, yellowish pollinose in front of the anterior ocellus. Face concave 
below antennae, thence convex, the tubercle broad, low. Antennae black, third 
joint more brownish, becoming yellowish to orange below; arista yellow, tip black, 
much longer than the antennae. 

Thorax dull black with two brownish to golden pollinose vittae, each vitta starts 
broadly on the inner edge of the humeri, arches inward, almost breaks at the suture 
then curves outward to connect with the golden tomentose hairs on the post-alar 
callosity. On each side is a prominent patch of golden tomentose hairs just posterior 
to the humeri, these patches connect with golden hairs along the posterior edge of 
the mesopleura, on to the sternopleura and a few on the pteropleura. There is also 
a faint pollinose stripe along the transverse suture which just reaches the median 
vitta, also a narrow band of tomentose hairs in front of the scutellum. Other pile 
of the thorax black, becoming yellow anteriorly. Scutellum dull black, the tip in¬ 
definitely translucent yellowish, pile black on disc, yellow at the tip. 

Legs reddish to brownish, the first four segments of the front tarsi and the hind 
femora, except the under side, almost black; in some specimens all the femora and 
occasionally the tibiae are black; pile mostly all pale, a few fine and short black 
bristles underneath the middle and hind femora, longer on the inner side of hind 
femora. 

Wings light brownish in front, paler apically, hyaline posteriorly, the entire area 
within the loop of the third vein hyaline. Squamae light brown, the fringes golded 
halteres yellow. ' 
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Abdomen dull black with short black hairs, longer and yellowish on the sides, 
particularly toward the base, the fifth tergite and beyond light brown pollinose, ven¬ 
ter with long whitish hairs. Second tergite with a pair of oblique yellowish pollinose 
bands which do not reach the posterior margin; in some specimens these bands loop 
outward and extend forward along the sides but become almost yellow to red bands 
on the sides. These markings can be described as V-shaped, the outer ends en¬ 
croaching on the apical corners of the first tergite. Basal margins of the third and 
fourth tergites golden pollinose and briefly tomentose, more broadly so on the sides. 

Female.— Similar, but the hairs more golden, especially on the face, and the 
abdomen is more oval. Front pollinose along the sides, dull black in the middle, 
third segment of antennae almost reddish. Fifth tergite of abdomen dark brown 
pollinose. 

Types. —Holotype, male, Nova Teutonia, Brazil, Sept. 2, 1936 (Fritz Plau- 
mann). Allotype, female, same data. Paratypes: seven males and eleven f emal es, 
same place, all collected between Aug. 30 to Oct. 17, 1936 (Fritz Plaumann). 

This species should be readily recognized by the oblique V-shaped 
markings on the abdomen and the markings on the thorax. 


Habromyia lipoflava, new species 

A dark species with few conspicuous markings; face yellowish to reddish in 
ground color. Length, 13 to 12 mm. 

Male. —Face reddish, silvery pollinose, with a darkened median bare stripe, 
which is more reddish below the rather large tubercle; cheeks shining black, bare 
above, lightly gray pollinose below, oral margin shining black. Frontal triangle 
shining black, pollinose only along the orbits. Pile of the head entirely whitish, only 
the hairs on the ocellar triangle black. Occiput with yellow globular hairs mixed with 
the yellowish-white pile above, silvery pollinose below. Antennae brownish red, the 
arista yellowish, almost white at the tip, the basal half thickened. 

Thorax opaque, grayish black, the pile black with a few yellowish hairs inter¬ 
mixed, becoming almost all yellow' in front between the humeri. A very narrow band 
of short globular-like hairs extends along the posterior margins of the mesopleura 
across the notopleura and follows the transverse suture to one-third the way across 
the mesonotum; a similar narrow band in front of the scutellum. The sterna and 
pleura shining black with yellowish-w T hite pile. The scutellum reddish, blacker at 
the base; the short pile black, the long pile yellowish to white. 

Legs mostly shining black, the under sides of all the femora and the bases of the 
four front tibiae reddish. Pile mostly white, along the low*er, inner and basal edge 
of the hind femora a patch of conspicuous bristle-like black hairs in addition to the 
usual apical patch. Hind femora greatly thickened. 

Wings dilutely yellowish, the stigma only a little darker. Squamae yellow, 
the fringe light brown. Halteres and plumule yellow. 

Abdomen shining black with a bluish cast; apices of the second and third ter¬ 
gites opaque; pile of the tergites short and black, longer and yellow along the sides 
and toward the base. Steraites with long yellowish pile. Genitalia globose. The 
apical incisure margins of tergites two, three, and four yellow. 

Female. —The globular-like yellow hairs are more numerous on the notopleura 
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and there are patches of the same kind of hairs at the basal comers of tergites two, 
three, and four. The legs are more reddish than in the male. 

Types. —Holotype, male, Yura, Peru (accession 27465); allotype, female (in 
poor condition), same data. Paratypes: four males, same data. 

The hyaline wings, reddish face and tomentose hairs of the thorax 
will readily distinguish this species from all others known from South 
America. 
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AN EARLY PLEISTOCENE FAUNA FROM NEB RASKA 
By Erwin H. Barbour 1 and C. Bertrand Schultz 2 3 * 

A lower Pleistocene deposit 8 containing fossil vertebrates was dis¬ 
covered in 1936, four miles east and one mile north of Broadwater, in 
NEVs of sec. 20 and NW‘/t of sec. 21, T. 19 N., R. 47 W., Morrill 
County, Nebraska. This new locality is on land owned by Mr. Dan J. 
Boman and Mrs. Mary A. Boman of Broadwater, and was reported to 
the writers by Messrs. S. R. Sweet and T. C. Middleswart of Bridge¬ 
port. Four quarries were opened during 1936. 

The fossilized remains were found in a white, sandy, argillaceous, 
diatomaceous earth, and also in lenses of fine, bog-iron stained sand. 
The bones are light chocolate-brown in color and are often crushed, 
warped and bent. Sands and gravels occur both below and above the 
fossil-bearing horizon. These deposits belong to the “upper terrace” 
of the north side of the North Platte Valley. The fossil-bearing stratum 
extends some forty miles to the east and several miles to the west. 

The character of the deposits at the various quarry sites, together 
with the fauna, suggests the former presence of swamps. Imprints of 
fossil reed-like plants occur frequently in the diatomaceous layer and 
remains of a number of aquatic animals have been found in the quarries. 
Among the latter are otter, beaver-like rodents, muskrat, and also fishes 
and frogs. 

Twenty-eight mammals are represented. The horse is most abun¬ 
dant. The absence of mammoth, bison and musk-oxen is noted, but the 
writers believe these forms to be later migrants into that section during 
the Pleistocene. 

The geology, and also the fauna, indicate that the quarries are of 
lower Pleistocene age, possibly Aftonian. Fossils have already been at¬ 
tributed to the “Aftonian” from Nebraska and near-by localities, but 
it is very doubtful if many of these specimens are actually of Aftonian 
age. See chart (Fig. 1) for suggested stratigraphic relationship of the 
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fauna of the Broadwater Quarries and other known faunas from the 
Nebraska Region. 

The American Museum of Natural History and the Frick collections 
from Hay Springs have aided much in a better understanding of the 
middle Pleistocene fauna of Nebraska. Until recently very little has been 
known about the lower Pleistocene. In 1934, the Frick expedition, under 
the leadership of Morris F Skinner, opened a new fossil quarry 1 of 
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Fig. 1. Chart showing approximate stratigraphic position of fauna fiom 
Broadwater Quarries m relation to other known Pleistocene faunas from Nebraka. 


lower Pleistocene age in Brown County, Nebraska. In this peat and 
diatomaceous earth bed were found the remains of a number of stego- 
mastodonts (Stegomastodon pnmitivus Osborn) and a few bones of other 
Pleistocene m a mma ls. The fauna of the Broadwater Quarries adds 
to the list of known lower Pleistocene forms and it is hoped that future 
work in this locality will contribute much more information. 

1 Osborn, Henry Fairfield, 1936, pp. 726-728. 
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The field work at Broadwater was carried on under the direction of 
the junior writer for the Nebraska State Museum. Members of the 
parties who collected at the quarries include Messrs. S. R. Sweet, 
T. C. Middleswart, W. F. Chaloupka, and John Ochoa of Bridgeport, 
and Messrs. Thompson M. Stout, E. L. Blue, Frank Crabill, Gordon 
Graham, David Abbott, Jack Graham, Dean Kerl, and Mrs. Marian 
Schultz of the Nebraska State Museum expedition, and Mr. Fred Schall 
of Princeton University. 

The writers are deeply grateful to Mr. Childs Frick and Dr. Walter 
Granger of The American Museum of Natural History and Dr. C. Lewis 
Gazin of the National Museum for helpful suggestions and allowing the 
examination of specimens. Mr. Thompson M. Stout has liberally co¬ 
operated with the writers in the study of the rodents from the quarries. 
The drawings for figures 2 to 4 were made by Mr. Ralph Mefferd. 


LIST OF MAMMALS FROM BROADWATER AND 
HAY SPRINGS QUARRIES 


Broadwater 1 
(lower Pleistocene) 

Insbctivora 
Sorex sp. 

Edentata 

Mylodon sp. 


Lagomorpha 
Lepus sp. 

Sylvilagus sp. 

Rodentia 

Sciurid 

Oeomys sp. 

Thomomysf 

Procastoroides sweeti , new genus and 
species 


Hay Springs 2 
(middle Pleistocene) 


Mylodon garmani Allen 
Mylodon nebrascensis (Brown) 
Megalonyx leidyi Lindahl 


Cynomys niobrarius Hay 
Oeomys sp. 

Thomomys sp. 

Castoroides okioensis nebraskensis 
Barbour 
Castor sp. 



>. 199-202, 521-537 
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Broadwater 
(lower Pleistocene) 

Dipoides? 

Peromyscus sp. [near P. maniculatus 
(Wagner)] 

Ondatra sp. 

Mimomys? 

Microtinid indet. 

Zapus sp. [near Z. hudsonius 
(Zimmerman) ] 

Neotoma? 

Carnivora 

Cams sp. (near C. latrans Say) 

Cams sp. [near Cards {Aenocyon) 
dirus Leidy] 

Satherium piscinaria middleswarti, 
new variety 

Felis? 

Proboscidea 

Stegomastodon mirificus primiiivus 
Osborn 

Perissodactyla 

Equus sp. (near E. excelsus Leidy) 

Equus sp. (more primitive species) 

Equid (very light-limbed form; 
known only from a single meta- 
podial) 

Artiodactyla 

Camelops sp. (much larger form than 
C. kansanus Leidy) 

Tanupolama sp. [much larger form 
than Tanupolama americanus 
(Wortman) ] 

Camelid, possibly Titanotylopus 
nebraskensis Barbour and Schultz 


Hay Springs 
(middle Pleistocene) 


Ondatra nebrascensis (Hollister) 


Microtu8? 


Canis latrans? Say 
Canis (. Aenocyon ) dirus nebrascensis 
Frick 

Arctodus sitnus nebrascensis Frick 


Mustela vision? Sclireber 
Smilodm nebrascensis Matthew 


Archidiskodon imperator (Leidy) 

Equus excelsus Leidy 
Equus excelsus niobrarensis Hay 


Equus calabatus nebrascensis Frick 

Platygonus vet us Leidy 
Camelops kansanus Leidy 

Camelops vitakerianus? (Cope) 
Tanupolama americanus (Wortman) 




N.S.M. 164-12-6-36 S.P 

Fig 2 Proca8tor<ndes sweeti Type. N.S.M. 100-12-6-36S P., skull, top 


and right side; N.S.M. 164-12-S-36S.P., ramus, right side. One-half natural size. 

5 
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Broadwater 
(lower Pleistocene) 

Capromeryx sp. (larger form than C. 

furcifer Matthew) 

Antilocaprid, probably Tetrameryx 


Hay Springs 
(middle Pleistocene) 

Odocoilcus sheridanu8 Frick 
Capromeryx furcifer Matthew 

Tetrameryx ( Hayoceros ) falkeribachi 
Frick 
Bovid 


The collection from the Broadwater Quarries also contains the fol¬ 
lowing unidentified vertebrates: 

Pisces 

Various forms 
Amphibia 

A very large collection of frog ma¬ 
terial 
Reptilia 

Turtle, perhaps two forms 
Snake, at least one form 
Avhs 

Various forms 


DESCRIPTION OF NEW MATERIAL 
CASTOROIDIDAE 

Procastoroides sweeti, new genus and species 

Type. —Nebr. State Mus. Nos. 100-12-6-36S.P., skull, and 164-12-6-36S.P., 
left ramus. 

Referred. —4 skull fragments, 7 rami, 33 molars and premolars, 20 incisors 
and incisor fragments, 2 scapulae, 4 humeri, 5 ulnae, 2 partial radii, 5 portions of 
pelvi, 2 femora, 1 tibia, 3 astragali, 4 misc. foot bones, 1 distal phalanx, and misc. 
ribs and vertebrae from the Broadwater Quarries. 

Locality. —Broadwater Quarry #, NW 1 /* of sec. 21, T. 19 N., R. 47 W., Morrill 
County, Nebraska. 

Horizon. —Lower Pleistocene, (?) Aftonian. 

Generic and Specific Characters. —Form and proportions very beaver-like, 
approaching those of Castor rides; approximately three-fourths of the size of Casto - 
roides; incisors without longitudinal grooves but cheek-tooth pattern as in Castoroides; 
skull brachycephalic and more flattened than that of Castoroides; width of rear of 
skull less than one-half its length while in Castoroides , rear of skull much wider pro¬ 
portionately; narrowest part of brain-case at the middle of length of skull and just 
behind orbits as in Castoroides; limb elements like Castoroides. 

Discussion. —The size variation of the referred specimens is great. Upper in¬ 
cisors vary from 8 mm. wide in immature specimens to as much as 15 mm. in old 
individuals. Perhaps when more material is secured it may be determined that the 
largest forms represent another variety or species. 
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N.S.M. 100-12-6-36S.P 



N.S.M. 164-12-6-36S.P 


Fig. 3. Procastoroides sweeti. Type. N.S.M. 100-12-6-36S.P., upper right 
dentition, reversed; N.S.M. 164—12-6-36S.P., lower left dentition. Natural size. 


Thanks are due to Professor William Berryman Scott for sug¬ 
gestions concerning the description of this material. 

Measurements of type skull and ramus of Procastoroides sweeti, 
N.S.M. 100- and 164-12-6-36S.P. 


mm. 

Length (max., including supraoccipital crest and incisors). 200 . 

Basal length. 167. 

Condylo-basal length. 177. 

Width (max., across zygomatic arches). 145. 

Length of dental series (P 4 -M 8 ) on triturating. 43.5 

Length of P 4 . 12.5 

Width of P 4 . 10.5 

Length of M 1 . 10. 

Width of M 1 . 10. 

Length of M 2 . 10. 

Width of M 2 . 9. 

Length of M 3 . 11.5 

Width of M 8 . 8 . 

Max. width of incisor. 11.5 

Length (max., including incisors, measured parallel to grinding surface of 

premolar-molar series). 170. 

Length from posterior of condyle to tip of incisor. 156. 

Depth of jaw below anterior of P*. 46. 

Length of dental series (P 4 -M 3 ) on triturating surface. 49. 

Length of P 4 . 15. 

Width of P 4 . 10.5 

Length of Mi. 13. 

Width of Mj. 10. 

Length of M 2 . 12. 

Width of M 2 . 10.5 
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Length of M 8 . 10 . 

Width of M 3 . 9 

Max. width of incisor. 11.5 


MUSTELIDAE 

Satherium piscinaria middleswarti, new variety 
Type. —Nebr. State Mus. Nos. 250-12-6-36S.P., incomplete skull, and 251- 
12-6-36S.P., right ramus. 

Locality. —Broadwater Quarry 3, NWV 4 of sec. 21 , T. 19 N., E. 47 W., Mor¬ 
rill County, Nebraska. 



t 

N.S.M. 250-12-6-36 S.P 



Fig. 4. Satherium piscinaria middleswarti. Type. N.S.M. 250-12-0-36S.P. 
crown and side views of right upper dentition; N.S.M. 251-12-6-36S.P., right ramus 
and crown view of right lower dentition. Natural size. 


Hobizon. —Lower Pleistocene, (?)Aftonian. 

Diagnosis. Very close to Satherium piscinaria from Hagerman, Idaho, but 
dightly larger; lower teeth similar to those of the Hagerman species but carnassial 
heavier, especially posteriorly; upper carnassial from Hagerman with a much more 
definite anterior cusp. 
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Measurements of type skull and ramus of Satherium piscinaria 
middleswarti, N.S.M. 250- and 251-12-6-36S.P. 


mm. 

Width of skull between orbits. 28. 

Length of dental series (C-M l ). 43.5 

Length of premolar series. 32. 

Length of P 3 . 9.3 

Width of P®. 6.1 

Length of P 4 . 15.6 

Width of P 4 . 11.5 

Length of M l . 9.5 

Transverse diameter ofM 1 . 15. 

Width across upper incisors. 16. 

Length of ramus from posterior of condyle to anterior of P 8 . 72.5 

Depth of jaw below anterior of Mi. 18.5 

Length of P 8 -Mi. 35. 

Length of P 8 . 8.5 

Width of P 8 . 5.2 

Length of P 4 . 10 . 

Width of P 4 . 6.2 

Length of Mi. 17. 

Width of Mi. 9.3 
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A NEW JURASSIC MAMMAL 
By George Gaylord Simpson 

One of the secondary objectives of the American Museum expedition 
of 1897 was to seek mammals in the Morrison Formation of Wyoming. 
Marsh’s famous Jurassic mammal locality, Quarry 9 at Como Bluff, 
Wyoming, was reopened and several tons of matrix were quarried out and 
worked over locally during the following winter. Many bone slivers and 
reptile teeth and small jaw fragments were found, but the effort was 
written off as a failure as far as mammals were concerned and the appar¬ 
ently valueless material was put away at the Museum and forgotten. 
Now nearly forty years later it is found that one of the small jaws that 
was half hidden in matrix in this lot of material is a mammal, and one of 
unusual importance. It belongs to one of the rarest Jurassic f amili es. 
Paurodontidae, and reveals a hitherto unrecognized genus and species. 

This remarkable discovery is all the more welcome and unexpected, 
since it was believed that all the available Jurassic mammal specimens 
had been located and examined in the course of my work on this subject 
in 1923-1927, and, since, new field discoveries have not been forthcoming. 
Professor Osborn also had been very active in this field years before, es¬ 
pecially in 1887-1888, before this specimen was actually collected, but 
also until about 1907 (after which he devoted most of his time to the 
more advanced mammals). He was particularly anxious to obtain such 
specimens for the Museum, and it is ironic that work planned by him for 
this purpose did indeed obtain one of outstanding importance and that 
he was never aware of this fact. 1 

The history of discovery of Jurassic mammals, in which the present 
specimen must occupy a peculiar place, is in any event a strange one. 
The first discovery, but not recognition, was made in 1764, before there 
was a science of vertebrate paleontology, and the rediscovery or in a true 
sense the real discovery (1812 or 1814) and the first publication (1824) 
were contemporaneous with the rise of the infant science. Thereafter 

1 This appears actually to be the only Jurassic mammal ever collected for the American 
Museum. Its collections include a few jaws, of Iras interest as merely duplicating better specimens 
in the Marsh Collection, but these were part of the Cope Collection. They were obtained for Cope 
at Como Bluff, and presumably from Quarry 9, by F. H. Williston in 1880 (that is, while Marsh 
was working the quarry). 
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new discoveries rapidly piled up first in England (mostly before 1871) 
and then in the United States (principally 1878-1886), until there were in 
museums literally hundreds of these little jaws, which nevertheless are 
rightly considered among the rarest of fossils. Then the flood of dis¬ 
covery abruptly ceased and so far has never been resumed. The known 
localities have been intensively reworked, with very little result. In 
spite of the subsequent extension of collecting activities to the whole 
world and of constantly accelerated rate of discovery in almost every 
other field of vertebrate paleontology, no new localities of any importance 
have been found, and the number of Jurassic mammals collected in the 
last fifty years is negligible. As far as I know, only two Jurassic mammal 
specimens have been found in the present century, and none in the last 
twenty years, if one excepts the present specimen which might be said to 
have been found in 1897 and discovered in 1936. 1 

This delicate specimen has been skilfully prepared by Mr. Albert 
Thomson and illustrated by Mr. John C. Germann. 


PANTOTHERIA 

Paurodontidae 
Araeodon, 2 new genus 

Type. —Araeodon intermissus, new species. 

Distribution. —Morrison Formation, Jurassic, Wyoming. 

Diagnosis. —Cheek teeth seven or eight, probably P s M 4 . P?i minute, following 
tooth large, typically premolariform. M>x (fourth tooth counting from posterior 
end of series) molariform, with small and low but distinctly cuspidate paraconid 
and metaconid subequal in height, paraconid projecting anteriorly and shelfliko, 
talonid very small, subtriangular, internal, unbasined. Two roots of each molar 
subequal. M 4 somewhat reduced in size. 

The probable presence of seven cheek teeth (surely not over eight), 
relatively elongate trigonids, single-eusped and unbasined molar talonid, 
two subequal molar roots, and relatively short and stout jaw all show that 
this genus definitely belongs in the Paurodontidae. It appears to be 
rather closely related to the typical genus of that family. 

The paurodontid genera previously known from lower teeth are 
Peramus of the English Purbeckian and Paurodon , Archaeotrigon and 
Tathiodon of the American Morrison. Confusion with Peramus is impos¬ 
sible, and close comparison is unnecessary. In that genus the jaw is 

1 The only possible exception to this statement known to me is the discovery of some specimens 
m the Jurassic of Argentina which may have been mammalian but were not demonstrated to be so 
They were never described or figured and have been irretrievably lost. 

* ’A pottos, weak, tooth. 
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more slender and elongate than in Araeodon , the dental formula is prob¬ 
ably significantly different, and the molar structure is very distinct. 

In Paurodon the number of cheek teeth is six, surely less than in 
Araeodon , the teeth are widely spaced, with a post-canine diastema 
whereas they are in continuous series in Araeodon , and the internal molar 
cusps are less distinct than in Araeodon. In Archaeotngon the arrange¬ 
ment of the teeth and also the molar structure are closer to Araeodon , 
but the talonid is larger, more semicircular and less internal, the meta- 
conid is higher than the paraconid, and the cheek tooth formula, of the 
genotype, P 2 M 3 , is different. In Tatkiodon the internal molar cusps are 
much more strongly but unequally developed and the whole structure 
more similar to the dryolestids than in Araeodon. Of the three previ¬ 
ously known American genera, Araeodon seems most closely to resemble 
Archaeotrigon , but the genera are evidently distinct. It is possible that 
the referred species Archaeotrigon distagmus, in which there appear to 
have been four molars but the formula otherwise is unknown, will prove 
to belong to Araeodon. Its molar structure seems, however, closer to 
that of Archaeotrigon brevimaxillus than of Araeodon intermissus . 

Araeodon intermissus , 1 new species 

Type. —Amer. Mus. No. 27775, right lower jaw with three teeth, probably 
Pi -2 and Mi, and alveoli. 

Horizon and Locality. —Morrison Formation, Quarry 9, Como Bluff, Wyo¬ 
ming. 

Diagnosis. —Sole known species of genus. Description and measurements 
below. 

The striking superficial characters of this little jaw are its minute 
size, the small size of the teeth in comparison with the jaw and (in com¬ 
parison with most pantotheres but not with most of the more familiar 
Tertiary mammals) its short jaw and small number of teeth. 

The anterior alveoli are obscure. There were evidently incisor 
alveoli, but their number and arrangement cannot be surmised with any 
assurance. Immediately anterior to the first tooth preserved is a slightly 
crashed area that seems with considerable probability to involve a single 
alveolus larger than that for the preserved tooth, and hence probably for 
a canine. If for a premolar, this must have been the first. 

The first tooth preserved, which thus seems to be Pi, is very small. 
The root is single at the mouth of the alveolus, but is elongate antero- 
posteriorly and with traces of division, so that it may divide deep in the 
alveolus. The crown is relatively low, elongate, and slightly procum- 


1 Intermisbus, put off, neglected. 
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A.M.27775 oo 



Fig. 1* Araeodon intermissus, new genus and species. 

Type, American Museum No. 27775, right lower jaw. Internal, superior and 
external views. Eight times natural size. 
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bent. The external face is smooth and slightly bulbous. The internal 
face has a vague basal swelling, hardly definite enough to be called a 
cingulum, ending anteriorly in a faint rudiment of a cuspule. The main 
portion of the crown is followed by a very small heel with one tiny cus¬ 
pule. 

The next tooth, probably P 2 , is much larger and has two subequal, 
well-separated roots. The crown is closely similar in form to that of 
Pi, but its structure is more definite. There is a narrow but distinct 
internal cingulum, the anterior end higher than the posterior, meeting the 
anterior border almost at a right angle. At this point is an angulation 
or rudimentary cuspule. Poorly developed semitrenchant crests descend 
anteriorly and posteriorly from the main apex. The heel bears a small 
but definite cuspule. 

This tooth is followed by two alveoli, suggesting a tooth of about the 
same size or slightly larger. Identification of this tooth must be largely 
conjectural, but it seems slightly more probable that it was a premolar, 
in which case the formula was: 

P.134 1 

The next tooth is clearly a molar, and is tentatively designated Mi. 
It is implanted by two subequal roots. The trigonid is relatively very 
large, moderately elevated, and longer than broad. The external face is 
simple and convex. The protoconid has the usual asymmetrically tri¬ 
angular form, with feeble crests to paraconid and metaconid. The 
metaconid is internal to the posterior part of the protoconid, with which 
it is basally confluent, only the apex being distinct. From the alveolar 
border, this apex is at about two-thirds the height of the protoconid and 
it is simple and rather blunt. The paraconid projects anteriorly, some¬ 
what anterointemally, and is shelflike, but is a distinct cusp similar to 
and about as high as the metaconid. It is feebly crested along the in¬ 
ternal margin of the tooth, posteriorly from the apex, tending to make a 
trigonid basin which is, however, only in most rudimentary form. The 
talonid is low and very small. In plan it is like a tab or ear, subtri- 
angular and wholly on the internal half of the tooth, and is unbasined 
and slopes downward externally as in most pantotheres. The cuspule is 
worn, but must have been minute and inconspicuous even when com¬ 
plete. 

From their alveoli, Ms and M 3 were about equal to each other and 
slightly larger than Mi, while M* was the smallest of the molars, with 

1 Within the Pantotheria, this agreement with the marsupial formula can only be considered 
accidental, or convergent, if it is confirmed. Its only broad significance would be to demonstrate 
that pantotheres could give rise to such a formula, and this would hardly be doubted m any event. 
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the posterior root smaller than the anterior. The coronoid arose im¬ 
mediately posterior to M 4 , but at a low angle. Indeed the alveolar 
mouthb of M 4 are tilted and on the base of the gently rising coronoid. 

There is the usual paurodont type of short, rugose, unfused symphy¬ 
sis. The posterior mental foramen is beneath the anterior root of 
Pa* The masseteric fossa is shallow and its pointed anteroinferior end 
is bounded by a rounded and rather vague margin. The internal groove 
is well defined, evenly curved, simple, and continuous to the posterior 
end of the symphysis. 

The tooth dimensions in millimeters are: 

Pi P 2 M, 

L W L W L W 

0402 1006 1107 

Depth of jaw internally" beneath M 2 : 3.4. 
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AN ALBINO TARPON, TARPON ATLANTICUS, 

THE ONLY KNOWN SPECIMEN 

By E. W. Gudger 

One of the most beautiful and interesting specimens, which has of 
late come to the American Museum, is a mounted albino tarpon, the 
gift of Mrs. Olivia Erdmann Kuser of Titusville, New Jersey. It has 
been placed in the Hall of Fishes, where it has attracted much attention. 
It was caught on May 20, 1936, by Mrs. Kuser in Boca Grande Pass, 
between Boca Grande and Cayo Costa Islands, west coast of Florida, 
north of Fort Myers. Seeing that it was a most unusual specimen, 
Mrs. Kuser, who is a member of the Museum, had it mounted, and has 
presented it for display in the Hall of Fishes. 

This specimen of Tarpon atlanticus was taken with ordinary tarpon 
tackle and it behaved as an ordinary tarpon does when hooked. Not 
until it was brought up to the side of the boat was it seen that it was an 
unusual specimen. When it was noticed that it was an albino, instead 
of being gaffed, it was brought in by hand and carefully handled so that 
it might be a perfect skin for the taxidermist. Mrs. Kuser telegraphed 
me at once, and eventually this unique mounted specimen reached the 
Museum. 

When caught, the fish weighed 27 lbs., but no measurements were 
recorded. Now the mounted fish measures 3 ft. 9 in. from tip to tip, 
and its depth is 9 in. Except in color, it is in all respects a normal 
medium-sized tarpon. In the process of skinning and degreasing the 
skin before mounting, the original slight pinkish color largely went out. 
However, the captor made careful color notes while the fish was fresh 
and after the mount reached the Museum, she brought these notes to 
our Department of Preparation and carefully supervised the skilled artist 
who colored the fish under her critical supervision. 

That the reader may get a better idea of the beautiful coloration of 
this specimen, comparison must be made with a normal fish. Such is 
to be seen in Fig. 1 made from a photograph of a splendidly mounted 
tarpon hanging on the eastern wall of the Hall of Fishes. Here the huge 
scales are a brilliant silver. From this comes one of the n a m es of the 
tarpon—the silver king. And the living fish in the clear waters of south¬ 
ern Florida justifies its name, for it is truly a regal fish. Note that in 
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Fig. 1, the under surface is almost white, the back almost black and the 
fins hardly less so. 

As Fig. 2 shows, the specimen being described is an albino. It is white 
with pink or reddish eyes. But when examined in a good light it is seen 
to have an underlying very faint yellow-gold tint with a suggestion of 
orange-red stippling. The orange-red color becomes somewhat stronger 
on the head and especially on the branchiostegals. This stippling is 
also seen to grow T slightly denser as one’s eye travels toward the mid¬ 
dorsal region. Here, where in the normal living fish the color is a 
metallic purplish-blue or black, there are found a number of black 
patches, each covering a part of a white scale or spreading over parts 
of two or more scales. The situation here is just what one finds in some 
goldfish with black spots on the dorsum. The fins are orange-red, 
markedly so at their bases. The color diminishes toward the edges, 
which were transparent in life. But, even considering all these minor 
things, this tarpon is a true albino. The faint coloring just described 
is not apparent in the photograph, which shows only the black patches. 

In the animal kingdom, albinism is an infrequent but by no means 
unknown phenomenon. Albinos are found in all the divisions of the 
vertebrata from man to fish. There are albino races in mammals and 
in fishes, in white rats and in white trouts. In fishes generally, albinos 
are more common in the sahnonid and flatfish groups. In the first 
group, they are foimd among young fish in hatcheries and are segregated 
and raised and bred as curiosities. In the case of flatfishes, these are 
trawled in great numbers and since the flatfishes have flat wide bodies, 
a .specimen devoid of color catches the eye very readily. Of the fourteen 
albino fishes distinctively recorded in Dean’s ‘Bibliography of Fishes,’ 
three or one-fifth are flatfishes. 

I have been working on abnormal fishes for 10 years. This fact has 
become pretty well known and all kinds of abnormalities have been 
reported to me from the eastern half of the United States, and so many 
specimens have come in that I have had a special tank built to store 
these teratologieal fishes. But in all this time, this is the first real albino 
fish to come to me. 

This fish is unique. No albino tarpon is recorded in the ‘Bibliography 
of Fishes’ (1914) and, so far as I know, none has been listed since. Nor 
indeed has albinism been described for any of the tarpon’s close kindred 
—for any fish in the herring tribe. These facts make our specimen all 
the more interesting and valuable. 

The cause of albinism is a mystery. It is a congenital phenomenon. 
An albino is bom with a lack of the coloring matter, the chromatophores, 
in the skin. Our albino tarpon hatched out of the egg an albino. 
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A GLUT HERRING, POMOLOBUS AESTIVALIS, 
WITH AN ATTACHED COLONIAL HYDROID, 

OBELIA COMMENSURALIS 

By E. W. Gudger 

On March 27, 1936, Mr. Aycock Brown, a valued correspondent at 
Beaufort, N. C., wrote me that there had been taken in neighboring 
waters, a glut herring with an attached algal or hydroid growth, and his 
pencilled sketch showed this admirably. He stated that this specimen had 
been turned over to Dr. H. F. Prytherch, Director of the U. S. Bureau of 
Fisheries Laboratory at Beaufort. I at once wrote Dr. Prytherch urging 
him to describe this interesting fish and growth. This he promised to do, 
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Fig. 1. The fish (Pomolobus aestivalis) and the hydioid (Obelia commemuralu) 


but his interests were in other forms of life and his time was crowded with 
other work. So presently he presented the fish to the American Mu¬ 
seum, at the same time urging me to describe it, especially since (as he 
wrote), “You have published on this phenomenon of hydroid growths on 
fishes.” The articles that I have written on this phenomenon being 
compilations of accounts deeply buried in the literature, I welcome the 
opportunity of describing at first hand a case of this kind. 
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THE FISH WITH THE HYDROID GROWTH 
The fish in question was identified by my colleague, Mr. John T 
Nichols, as the common “glut herring,” Pomolobus aestivalis. It 
ranges from St. John’s River, Florida, to the British Maritime Provinces, 
but is especially abundant in the North Carolina sounds where it is 
found in great schools. It is a small fish, the present specimen measur¬ 
ing 10.4 in. long from tip to tip, and 2.4 in. in depth. Its present weight 
is 6 oz. The hydroid has been identified by Dr. Willard G. Van Name as 
Obelia commensuralis McCrady. Its range is from South Carolina to 
Nova Scotia. 



Fig 2 Enlarged view of tail of fish with attached hydioid, to show details 

Fig. 1 shows the fish lying on its side in a dish of water with the hydroid 
floating free at an angle of about 45° to the axis of the host. The fish in 
hand lin g has lost a number of scales particularly behind the gills, but is 
otherwise in very good condition. There is nothing to show that the 
herring when alive was not entirely healthy and normal. Fig. 2 shows 
the tail portion of the fish and the hydroid much enlarged, to give 
more detail. 




1937] 


GLUT HERRING WITH A HYDROID 


3 


The fish and associated hydroid were taken February 18, 1936, by 
Burnie F. Willis of Beaufort, in Bogue Sound, opposite Morehead City, 
N. C. It was found in a catch of other fishes in a haul seine, and was only 
distinguished from other glut herring by the plumose hydroid attached 
to its back. Fortunately Mr. Willis, seeing that it was a “freak” fish, 
brought it to the Laboratory and presented it to Dr. Prytherch. 

The hydroid (Obelia commensuralis ) grows exactly midway between 
the hinder base of the dorsal fin and the origin of the caudal fin (45 mm. 
from each). It arises squarely in the mid-dorsal line in a funnel-shaped 
opening. The homy stem, where it emerges from underneath a saddle- 
like dorsal scale, has been frayed down to the size of a no. 8 thread. Far¬ 
ther out in the colony where it is of normal size, this stalk measures about 
1.5 mm. in diameter. The central stem, growing smaller all the way may 



Fig. 3. Drawing of hydroid (diagrammatic) and of hydrorhiza to show pro¬ 
liferation of holdfasts for anchorage in muscular tissues of the fish. 

be traced out as a main stalk about 37 mm. from the point of emergence. 
The total length from point of emergence to tip of outermost “frond” is 
47 mm. The greatest breadth of the growth is about 25 mm. as it floats 
in water. The hinder (under) side of the main stem for about 18 mm. 
backward is devoid of branches. This must have rested on the back 
of the fish when this was swimming. And curiously enough the dorsum 
of the fish from the point of attachment of the hydroid 38 mm. back¬ 
ward is light in color, the epidermis is gone and the scales are soft and 
formless—the bony material is gone. There seems here to have been 
both erosion and corrosion. The rubbing of the homy hydroid has prob¬ 
ably worn off the epidermis, and since the hard part of each scale is 
gone one wonders if the hydroid gave off some kind of acid which de¬ 
composed the scale. 

In surface view this looks like a case of parasitism. The hydroid is 
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surely rooted not in the scales and epidermis of the fish, as has been re¬ 
ported for other specimens, but in the muscles. To determine this mat¬ 
ter I asked help from another colleague, Mr. Harry C. Raven, an expert 
dissector. When he had got down into the dorsal muscular tissue, what 
was fou nd is shown in Fig. 3. In this figure the structures are consid¬ 
erably enlarged and the external part of the hydroid is drawn entirely 
diagrammatically. 

The homy stem of the hydroid, just under the scales and skin of the 
fish, gives off 7 branches in a more or less vertical plane. The most 
superficial ones cross each other and their extremities were broken off. 
Two others run clear for a distance of about 3 mm. and then each gives off 
two or three branchlets. At the node where the branching takes place, 
3 branches extend nearly vertically down into the muscles of the fish. 
One, and the larger, seems central and the others are fore and aft of it. 
These are anchored in the muscular tissue of the fish’s dorsum by a num¬ 
ber of small branches. The combination of these holds the hydroid 
firmly anchored in and to the muscles of the fish. 

On first and superficial examination it was plainly seen that the stem 
of the hydroid emerged from a funnel-shaped hole in the mid-dorbal line 
of the fish, and that it was firmly and securely anchored in the flesh. 
In fact it was so solidly fast that it was clear that no ordinary pull would 
dislodge it. The funnel-shaped hole out of which the stalk emerged had 
plainly been enlarged by the swaying of the extensivemassof the branched 
hydroid as the fish swam. Thus it was clear that the hydroid had 
grown into and had almost become a part of the flesh. Hence the con¬ 
clusion was formed that this Obelia was parasitic on Pomolobus, that it 
was absorbing and living on the tissues of its host as a true parasite. 
However, this dissection shows that its parts below the scales and skin 
of the fish are not haustoria for food-absorption but mere holdfasts for 
anchorage. They have laid hold of the muscles in these unusual sur¬ 
roundings exactly as they would the rough surface of a wooden, concrete 
or metal pile, or of a shell or any rough surface out in the free water— 
their normal anchorages in nature. There is no evidence whatever of 
any wasting away of the muscles; these are entirely normal. 

How the hydroid first became attached to the fish is a mystery. It 
seems plain that it could not affix itself to the relatively large and closely 
overlapping scales of the herring. We know that the water-molds, 
Achlya and Saprolegnia, active and often fatal parasites on fresh-water 
fishes, can only attack when there is some abrasion of scales and skin. 
Then by analogy we must conclude that in some way one or more scales 
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were loosened or torn away on the back of this fish and that at and in 
this hurt place the floating young hydroid could lay hold with its hold¬ 
fasts and proliferate these farther and deeper into the flesh of its host and 
thus anchor itself more and more securely. 

I have spoken earlier of having brought together from widespread and 
hidden sources accounts of colonial hydroids attached to fishes. These 
may be found in full in an article, “Association Between Sessile Colonial 
Hydroids and Fishes,” 1 published in 1928. Part of this data was used 
also in the first of a series of articles bearing the general title “Coelen- 
terates as Enemies of Fishes. ” No. 1 of this series appeared in 1934. 2 In 
these papers all the data concerning the association of hydroids and 
fishes known to me is brought together, and to these papers the inter¬ 
ested reader is referred. 

However, it may be well briefly to state here that in the first paper 
(1928) mere association was shown in the case of four hydroids; alleged 
but not proven parasitism in two forms; and definite parasitism proven 
for a hydroid in the ovarian eggs of a Russian sturgeon, and for another 
hydroid found on three fishes in Durban Bay, South Africa. The hy¬ 
droid (Hydrichthys mirus) in this case forms a plate-like hydrorhiza 
which spreads out over the fins of its host. From the hydrorhiza are 
sent down into the tissues of the host haustoria which suck up blood 
until their cavities are filled with red corpuscles. All this was found by 
cutting sections of hydrorhiza and fin. 

In the specimen before me, there is no plate-like hydrorhiza and 
hence no haustoria for parasitism. The hydrorhiza consists of a simple 
small stem (Fig. 3) no larger than a heavy thread. This, it is true, pene¬ 
trates into the flesh of the host but only to break up into many small 
roots and smaller rootlets. Hence there is here a mere holdfast compa¬ 
rable to what is found on a similar hydroid growing on a pile under a 
wharf or to some other inanimate object in the open sound or ocean. 

What then is the peculiar form of association between these diverse 
organisms? This is somewhat hard to answer. There is not here the 
purpose of protection or concealment such as is found in some crabs, 
hermits or free-livers, where hydroids are actually planted on shell or 
carapace to hide the host from enemies. It has been shown that there 
is no parasitism. It seems unlikely that the relationship is a symbiosis 
since neither gives anything to the other so far as can be seen. It can 
hardly be a case of commensalism even though both animals feed on 


microscopic marine organisms. 


1 Gudger, E. W. 
9 Gudger, E. W. 


Ann. Mag. Nat. Hurt., 1928, (10) VIII, pp. 17-48, 13 i 
Ann. Mag. Nat. Hist., 1934, (10) XIII, pp. 192-212, 7 


13 figs. 


text-figs., 2 pis. 
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This leaves for consideration that form of animal association known 
as inquilinism, or a lodger-host relationship in which neither specifically 
benefits the other. Does someone say that the hydroid gets carried 
about and thus has a surer chance of getting its food? But this hardly 
appeals to one who has seen the luxuriant growth of hydroid colonies on 
wharf piles. The ebb and flood of the tides surely take care of the mat¬ 
ter of the hydroids’ food. 

To me it seems that the association between Obelia and Pomolobus 
is a mere fortuitous or accidental case of feeble and unpurposeful inquil- 
inism. 
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ON THE PALATE, OCCIPUT AND HIND FOOT OF BAUM A 

CYNOPS BROOM 

By R. Broom, F.R.S. 

Bauna cynops , the type of the suborder Bauriamorpha of Wat¬ 
son, is at present known by only two specimens, the type skull in the 
South African Museum, Capetown, and a specimen found by me a few 
years later at Winnaarsbaken, which consists of a good skull with some 
associated limb bones and which is now in The American Museum of 
Natural History (A. M. No. 5622). Watson in 1912 discovered a con¬ 
siderable part of the skull of a clovsely allied form, Baurioides watsoni 
and this skull shows much of the palate, but in an unsatisfactory state 
of preservation. 

Two years ago Dr. Boonstra when in New York cleaned out the pal¬ 
ate and the foot of the Winnaarsbaken specimen, and these are well 
worthy of being described. 

Though Watson’s description of the palate of Baunoides is approxi¬ 
mately correct, no sutures could be made out, and this new specimen 
enables us to clear up a lot of points that were in doubt. 

There seems to be little doubt that the Winnaarsbaken specimen 
belongs to Bauria cynops. There are four incisors which measure 16.5 
mm. This is followed by a diastema of 14.5 mm. The canine is rela¬ 
tively small, its greatest diameter being 5.2 mm. There appear to be 
ten pobtcanine teeth, which together measure 35.5 mm. Behind the 
first and second teeth are parts of other teeth, which are probably the re¬ 
mains of teeth of an earlier set that have been replaced. 

There is a well-developed secondary palate which is quite unlike 
that of any Therapsid previously described. The premaxillaries have 
each a rather large broad palatine process, which passes back to articu¬ 
late with the prevomer and the secondary palatal plate of the maxilla, 
as shown in the figure. There is a small foramen between the palatine 
process and the prevomer, probably for the duct of Jacobson’s organ. 
The united prevomers form a small part of the anterior part of the 
palate. 

The maxillary teeth form a crescent. The anterior half of the max- 




A.M.5622 



Fig. 1. Under side of the skull of Bauria cynovs, Broom. Natural size. 
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ilia has a secondary palatal plate which meets its neighbour, as shown in 
the figure. It will be seen that the secondary palate is much shorter 
than in cynodonts, and the posterior nares thus much farther forward. 
Then there is a more noteworthy character which distinguishes Bauria 
from both the cynodonts and the mammals—the palatine bones take 
little part in the formation of this secondary palate, and do not meet. 

The middle part of the palate is unlike that of any therapsid hitherto 
described. There is, as Watson has shown in Baurioides, a fair sized 
suborbital vacuity. As in therocephalians, it is bounded by the pala¬ 
tine, the transpalatine and the pterygoid, as shown in the figure. The 
palatine abuts against the inner side of the posterior part of the maxilla 



Fig. 2. Occiput of Bauria cynops, Broom. Natural size. 


and forms most of the outer wall of the posterior nasal passage. In the 
middle line is a deep vomer-like plate formed by the prevomers. A lit¬ 
tle behind the opening of the posterior nares the prevomers form a small 
part of the palatal roof. Behind the prevomers are the large pterygoids. 
These have the usual broad transverse developments, with long posterior 
processes and short anterior processes. In the middle line in the plane of 
the transverse developments is a well-marked median boss, and in front 
of it two deep pits. Behind the median boss is apparently a very small 
interpterygoid vacuity. Behind this vacuity the pterygoids send down 
deep plates, which clasp the descending plate of the true vomer (parasphe- 
noid of most authors). 

The vomer (parasphenoid) resembles very considerably that of thero¬ 
cephalians. There is a deep median plate partly clasped by the ptery¬ 
goids, from which posteriorly thin plates run back on the anterior sides of 
thetubera. On the outer sides of the tubera are the foramina ovales. The 
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stapes are fairly long and appear to be imperforate. As the articulars 
are in articulation with the quadrates, the articular surfaces of these 
latter are not satisfactorily shown but are probably as indicated in the 
figures. 

The occiput is well preserved. It agrees fairly closely with that of 
such a therocephalian as Hofmeyria. The tabulars are large, and the 
interparietal very small and entirely confined to the occiput. The 
exoccipitals, basioecipital and opisthoties are typically therocephalian. 
The stapes are a little displaced in the specimen, but they probably agree 
essentially in relations with those of therocephalians. The occipital 
condyle though broad is single. 

The left hind foot is nearly perfectly preserved but the tarsal elements 
are slightly displaced. There are two large proximal elements—the 
astragalus or talus, and the os calcis or ealcaneum of human anatomy. 
The astragalus has a large articulation for the tibia and a small outer 
articulation for the fibula. In front it articulates with the scaphoid 
or navicular. 

The os calcis is considerably larger than the astragalus. It has a con¬ 
vex articulation for the fibula, and a large outer and anterior part, as 
shown in the figure. The anterior part clearly gives articulation to the 
fourth and fifth distal tarsals, and it has an outer process. Behind the 
posterior end of the bone there is a small element which may be a de¬ 
tached part of the os calcis. I cannot decide with certainty whether 
this is a broken-off portion of the bone or is an extraneous element. It 
is small and not quite in articulation with the os calcis. If it were 
originally part of the bone, it would be exactly where a heel should be. 
I incline to think it is a heel process broken off in crushing. I have 
given a side view of it as preserved. Watson in his paper on Ericio 
lacerta (1931, Proc. Zool. Soe., p. 1163) shows that this bauriamorph or 
higher therocephalian has a heel process not unlike that of Bauria , as¬ 
suming the detached fragment to be part of the ealcaneum. 

There is a fairly well-developed scaphoid or navicular but owing to 
crushing it is difficult to say exactly how large it is. Most probably it 
is as shown in the figure. 

There are clearly five distal tarsals. The first is a quadrangular bone, 
as shown. The second is very much smaller, and the third slightly 
larger than the second. The fourth is much larger than any of the 
others, and the fifth about the size of the second. 

The metatarsals increase in size from the first to the fourth, and the 
fifth is only a little smaller than the fourth. The first is only a little 
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longer than the firat tarsal. The first phalanx of this digit is also short 
and the distal phalanx forms a well-developed claw. 

The second metatarsal is nearly twice as long as the first. Its upper 
end articulates with the second tarsal and fits in between the first tar sal 
and the third almost exactly as does the second metatarsal in man It 



A.M.5622 \J 


Fig. 3. Left pes of Bawria cynops , Broom. Natural size. A. Outer view 
of calcaneum as preserved. 

is remarkable how this peculiar character has persisted from Triassic 
times until today. There are three phalanges in the second toe. 

The third metatarsal is very much larger than the second and the 
phalanges considerably wider. There are also in this toe three pha¬ 
langes. The fourth toe is a little larger than the third, and the fifth is 
almost as long as the fourth but more slender. 

It is unnecessary to discuss here the question whether the bauria- 
morphs should be regarded as a distinct suborder from the therocepha- 
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lians t or, if Bauriamorpha be retained as a suborder, where the line 
dividing the two suborders should be drawn. Clearly the bauriamorphs 
are descended from a therocephalian ancestor, and only to be distin¬ 
guished by a few characters 
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BIRDS COLLECTED DURING THE WHITNEY SOUTH SEA 
EXPEDITION. XXXVI 1 

NOTES ON NEW GUINEA BIRDS. Ill 
By Ernst Mayr 

This paper contains a continuation of my revisions of New Guinea 
genera, treating the families Columbidae and Psittacidae. Some of the 
results of my studies of these families have already been incorporated 
by me in the third volume of Peters ’, 1 Checklist of Birds of the World/ 
when I read galley. Other studies were made at a more recent date and 
the results are published here for the first time. The measurements of 
all the wings were made with a rule, and the variable curvature of the 
wing was eliminated as much as possible. I am grateful to Dr. Junge 
for kind information on some material of the Leiden Museum. 

Columbidae 

Ptilinopus pulchellus pulchellus (Temminck) 

Birds from Waigeu have the breast very light gray, birds from south¬ 
east New Guinea have it rather dark gray. But since the difference is 
not very marked and since topotypes from northwest New Guinea are 
about intermediate, it seems best not to name a new form. 

Ptilinopus rivoli and forms 

According to the literature, the two very similar forms Ptilinopus 
prasinorrhous and miqueli are to be considered as species, because they 
occur together on Jobi Island (Stresemann and Paludan, 1932, Novit. 
Zool., XXXVIII, pp. 205, 216, 242). This point of view is apparently 
not correct. Ptilinopus rivoli prasinorrhous is a bird which occurs in 
Geelvink Bay only on small islands, such as Numfor, Pulu Manim, Mios 
Korwar, Padaido (Traitors Is.), and possibly on some of the islets off the 
south coast of Jobi (Bruijn coll.). Ptilinopus rivoli miqueli , however, is 
the bird of the mainland of Jobi, where it occurs even in the lower 
mountains, up to an altitude of at least 450 m. (Stein coll.). There 
seems to be no objection to keeping both forms in one species. 

1 Previous papers in, this series comprise American Museum Novitates, Nos. 115, 124, 149, 
322, 337, 350, 356, 364, 365, 370, 419, 469, 486. 488, 489, 502, 504, 516, 520, 522, 531, 590, 609, 
628, 651, 665, 666, 709, 714, 820, 828, 912, 915, 933 and 939. 
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Ptilinopus nainus nainus (Temminck) 

An adult male from the Hydrographers Mts. (Eiehhorn coll.) extends 
the range of this species considerably toward the east. The bird is very 
deep saturated green, not yellowish green, as all the other specimens 
from the south coast of southeast New Guinea in the Rothschild Col¬ 
lection. This is undoubtedly only due to a type of individual variation 
which also occurs in other species of this genus, as for example in Ptilino¬ 
pus aurantiifrons and Ptilinopus rivoli bellus. I have before me speci¬ 
mens of Ptilinopus aurantiifrons from the Aru Islands which are as dark 
green as the darkest of a series of north New Guinea birds. I cannot 
submit to the opinion of Stresemann and Paludan (1935, Mitt. Zool. 
Mus. Berlin, XX, p. 451) that novaeguineae is a valid race. 

Ptilinopus nainus minimus Stres. and Pal. (Waigeu) was described on 
the basis of its small size (cf ad. 78, cf juv. 83, 9 78). The type of 
nainus from Lobo Bay measures 85.5, according to kind information of 
Dr. Junge. Additional specimens in the Leiden Museum measure as 
follows (Dr. Junge in litt ^): Misol, cf 80, 9 79; “Papua” (v. Musschen- 
broek), cf 84, 9 79. Specimens in the Rothschild Collection from east 
New Guinea measure as follows: Mt. Gayata, cf 89, 9 89.5; Port 
Moresby and Aroa River, cf 87, 91.5, 9 86.5, 88; Hydrographer Mts., 
cf 87. It is probable that birds from eastern New Guinea average 
larger than such from west New Guinea. The birds of Misol must be 
referred to minimus . 

Ducula concinna aru Salomonsen 

This is a needless synonym of Ducula concinna separata Hartert 
(1896, Novit. Zool., Ill, p. 180.—Kei Islands) which was not even men¬ 
tioned in the original description of aru (1934, Bull. Brit. Om. Club, 
LIV, p. 87—Aru Islands, in the Moluccas (sic!)). Incidentally, two of 
the three characters given by Salomonsen are invalid on account of in¬ 
dividual variation, and the conspicuous grayneRS of the under parts of 
separata , on which Hartert based his description is not at all mentioned. 
It is possible, however, that Aru specimens average somewhat smaller 
than birds from the Kei Islands. 

Ducula chalconota (Salvadori) 

In 1901, Rothschild and Hartert called attention to the fact that 
Arfak birds were smaller than specimens from southeast New Guinea 
(Novit. Zool., VIII, p. 113). In 1931,1 separated the east New Guinea 
form smaragdina on the basis of the more greenish, less reddish-purple 
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gloss of the upper parts (Mitt. Zool. Mus. Berlin, XVII, p. 706). 
Recently Stresemann and Paludan suggested that the green-backed form 
might have to be separated in two races, a small western one and a large 
eastern one (1936, Mitt. Zool. Mus. Berlin, XXI, p. 235). 

The material of the Amer. Mus. measures as follows: 

Arfak Mts. c? 196, 197. 201, no sex, 197, 204, 207, 

218 

Mt. Wondiwoi cf 213 

Weyland Mts. (Stein and Shaw Mayer) d 196, 208, 9205, 208, 212 

Orange Range (Mt. Goliath) d 213, 217, 9 209 

Mts. of southeast New Guinea d 206, 208, 211, 214, 217, 220, 221, 223, 

224, 230, 233 

9 211, 215, 215, 216, 218, 218, 220, 221 
Mts. of Huon Peninsula (Mayr and Beck) d 218, 219, 220, 221,223, 223, 228, 231, 

232 

9 213, 214, 219, 219, 225 

These measurements show clearly that there is so much overlap that 
it seems inadvisable to separate the Weyland Mt. form. 

Macropygia amboinensis (Linnaeus) 

The American Museum now possesses a great deal more material than 
I had seen in 1930 (see 1931, Mitt. Zool. Mus. Berlin, XVII, p. 707). 
The result of a study of these specimens shows that Hartert’s and 
Rothschild’s arrangement, as long ago as 1901, was essentially correct 
(1901, Novit. Zool., VIII, pp. 121-125). 

Macropygia amboinensis doreya Bonaparte 

For characters see H. and R., op. tit ., p. 122. There is a considerable 
degree of individual variation in a series from the Vogelkop and it is, 
therefore, impossible to separate any races on the Aru Islands, the 
Western Papuan Islands and on Biak. Three adult males from the 
Aru Islands are heavily barred on the throat, rather deep rufous on the 
belly and very extensively vinaceous on the throat; the back is very 
dark and the sheen on the hindneck mainly reddish; there is very little 
trace of gray on the head. Two Waigeu birds are quite different from 
each other, but both are heavily barred on the throat, rather dark above 
and rather pale on chin and upper throat; a single male from Biak (in 
poor condition) is fairly well barred on the throat, rather light on the 
abdomen, rather rufous on the back and has some gray on crown and 
hindneck; the gloss on the hindneck is greenish. 
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Macropygia amboinensis maforensis Salvadori 
Island of Numfor. A pale, strongly barred, and gray capped form 
(see R. and EL, op. ait ., p. 123). 

Macropygia amboinensis kerstingi fReichenow) 

If a large series of this form is examined almost all the differences, as 
compared with ainereiceps , disappear (see Mayr, loc. a*L, p. 707). There 
is a tremendous amount of individual variation. Almost the only 
character which remains is the darker, more earth-brown coloration of the 
upper parts; there are fewer specimens with a pure gray crown and 
nape than in the D'Entrecasteaux Archipelago and more specimens with 
a strong rufous wash of forehead, throat and sides of face. Specimens 
from the type region (Astrolabe Bay and Ramu) are not as dark as birds 
from further west (Weyland, Mamberano and Cyclop Mts.). 

Macropygia amboinensis cinereiceps Tristram 
The material collected by the Archbold-Rand Expedition shows 
clearly that goldiei cannot be maintained as a valid race, although there 
is a small average difference between birds from the D'Entrecasteaux 
Archipelago and southeast New Guinea (1937, Bull. Amer. Mus. Nat. 
Hist., LXXIII, p. 38). 

Macropygia amboinensis carteretia Bonaparte 
I quite agree with Hartert that huskeri Neumann (New Hanover) is 
not a valid form (1925, Novit. Zool., XXXII, p. 119). The New Han¬ 
over specimens average slightly darker on the back and tail, but there 
are specimens on New Ireland, New Britain and Rook Island, which 
absolutely match the New Hanover birds. There are no other differ¬ 
ences. 


Macropygia amboinensis admiralitatis, new subspecies 

Type. —No. 334701, Amer. Mus. Nat. Hist.; c? ad.; Metawari, Manus, Ad¬ 
miralty Islands; March 3, 1934; Whitney S. S. Exp. (William F. Coultas). 

Exceedingly similar to M. amb. amboinensis (L.), but distinctly darker above, 
particularly on the tail; shafts of the tail-feathers black, not brown; gloss on hind- 
neck green, not greenish purple; throat paler, less cinnamon; throat and breast more 
strongly washed with vinaceous; differs from all the other neighboring forms by the 
barring of the entire under parts, which includes in some specimens the outer under 
tail-coverts; differs from meeki through larger size and general rufous coloration. 

Wing, & 167-173 (168.8), tail 190-200; 9, wing 159-162. 

Range. —Manus, Admiralty Islands (Metawari, Petaiya, Pepitalai, 
Drabui). 
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Psittacidae 
Probosciger aterrimus 

The geographical variation of this species in the New Guinea Region 
was until recently very insufficiently understood, as can be seen, for 
example, by Stresemann’s account (1923, Arch. f. Naturgesch., 
LXXXIX, fasc. 8, pp. 54-55). The material collected in eastern New 
Guinea by the Whitney South Sea Expedition and by the Archbold- 
Rand New Guinea Expedition sheds a great deal of new light on the 
range of several of the forms. 

(1) Probosciger aterrimus aterrimus (Gmelin) 

This Australian race was discovered in south New Guinea by Arch¬ 
bold and Rand (1937, Bull. Amer. Mus. Nat. Hist., LXXI1, p. 55). The 
wings of two males measure 353 and 373. This race is probably also 
found on the lower Eilanden and Noord Rivers, where van Oort measured 
a series as: 334-374. 

(2) Probosciger aterrimus alecto (Tomminck) 

A series from the Western Papuan Islands is distinctly larger than 
intermediusj but smaller than goliath. 

Wing, & ad., 357, 9 ad., 344, 348, 348, & juv., 343, 349, 359, 9 juv., 329, 334. 

Tail, d’ 1 ad., 249, 9 ad , 244, 245, 260, c? juv., 228, 250, 268, 9 juv., 231,248. 

Culmen (sectoi), cT ad., 98, 9 ad., 71, 76, 77, d 1 juv., 84, 84, 9 juv. 73. 

Immature birds are characterized by the whitish tip of the bill, by the 
barring of the under parts and by the more blackish plumage of the 
upper side. 


(3) Probosciger aterrimus intermedius (Schlegel) 

A series from the Aril Islands measures as follows: 

Wmg, d” ad., 332, 333, 9 ad., 308, 314, 9 imm., 315. 

Tail, d ad., 222, 223, 9 ad., 218, 224, 9 imm., 220. 

Culmen, d ad., 83, 87, 9 ad., 69, 70, 9 imm., 71, 73. 

The immatures do not show any barring of the under parts. 

(4) Probosciger aterrimus goliath (Kulil) 

This race, the type-locality of which Stresemann has fixed on the 
Onin Peninsula (op. dt. } p. 54), was known to occur in northwest New 
Guinea, west of Lobo Bay and the head of Geelvink Bay. A good 
series (6 c? ad., 3 9 ad.) from the south coast of southeast New Guinea 
cannot be separated from northwest New Guinea birds either by char¬ 
acters of coloration or by size. 
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I find the following measurements in a small series of northwest New 
Guinea birds: 

Wing, cf ad., 391, 400, 400, 9 ad., 353. 

Tail, & ad., 260, 266, 276, 9 ad., 245. 

Southeast New Guinea birds (south coast) measure as follows: 

Wing, d” ad., 377, 385, 392, 393, 397, 407, 9 ad., 355, 366, 387 

Tail, ad., 248, 252, 254, 258, 274, 285, 9 ad., 247, 253, 277. 

The ranges of the northwest and southeast New Guinea population 
of goliath appear to be entirely separated in south New Guinea by the 
range of aterrimus. It is, however, quite possible that the true aterrimus 
is restricted to the coastal lowlands opposite Cape York, and that in the 
foothills of the central range, a population occurs, which is closer to 
goliath (although slightly smaller) than to aterrimus. If this is the case, 
the range of goliath would run continuously from northwest New 
Guinea along the southern slopes of the central chain to Milne Bay and 
Sariba Island in southeast New Guinea. 

(5) Probosciger aterrimus stenolophus (van Oort) 

This form with the narrow lanceolate crest-feathers is the most pro¬ 
nounced subspecies of this species. It extends much farther cast than 
was hitherto recorded. A typical specimen was collected by the Whit¬ 
ney South Sea Expedition at the Bofu district, east of Collingwood Bay. 

Cacatua Brisson 

The generic name Cacatua Brisson has been in use in the ornitho¬ 
logical literature for a period of more than one hundred years. It is the 
name used in the ‘Cat. Birds/ in Sharpe’s ‘Handlist,’ in Salvadori’s 
‘Om. Pap. Mol.,’ and in every single monograph of the parrots pub¬ 
lished during the last century. Recently Mathews replaced it by Kaka- 
toe Cuvier which in my opinion is nothing but a nomen nudum . I shall 
continue to use the generic name Cacatua Brisson, until more valid 
reasons for its rejection have been advanced. 

Cacatua galerita triton Temminck is the name that was applied for a 
long time for the birds of New Guinea, and the islands of its immediate 
vicinity (New Guinea Region). It is characterized by a yellow, upward 
curved crest, and by the bluish color of the naked circumocular space. 
In 1861, Rosenberg separated the birds of Misol (restricted type-lo¬ 
cality) and Salawati as macrolopha on the basis of their much smaller 
size. Later authors combined the large Waigeu birds with macrolopha 
which was the cause of much confusion and gave Mathews the excuse to 
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name the Aru Islands birds aruensis. In 1888, Finsch listed some 
Cacatua from the Trobriand Islands as trobriandi without giving any 
characters. Lately (1923) Dr. fStrescmann named the large population 
of the Huon Peninsula kwalamkwalam. 

Peters (1937, ‘ Check-List of Birds/ pp. 173-174) admitted all these 
names and assigned definite ranges to every one of them. Certain dis¬ 
crepancies in the literature have caused me to reinvestigate the matter 
and have led me to conclusions which differ quite radically from the 
arrangement adopted by Peters. 

I have personally measured wing, tail and culmen of 105 specimens, 
and have added the wing-measurements of 68 birds from the literature. 
The startling result is that in the 22 populations examined by me there is 
a gradual increase of size from the small Trobriand-Woodlark population 
to the giant birds of the Huon Peninsula. There are no sharp breaks 
anywhere and the small populations are scattered over the small islands 
east and west of New Guinea and in south New Guinea. There are no 
color differences between the birds of the various populations and if any 
races are recognized, the birds from Merauke, Aru Islands, Misol, 
Numfor, and the Louisiades would have to be one subspecies, separated 
from another to occur on the mainland of New Guinea, Waigeu, Jobi 
and Biak. This is a case quite similar to that found in Podargus papuen- 
sis (Amcr. Mus. Novit., No. 939, p. 9) and Psittrichas fulgidus (see 
below, p. 9). To combine birds from different localities under one 
name, suggests that they are to be considered particularly closely related. 
This is, however, undoubtedly untrue in the case of the cockatoos. The 
only factor which joins the birds of the small populations together, is 
their small size. If we could investigate other characters, such as pro¬ 
portions, physiological properties, etc., we would probably arrive at 
quite a different arrangement. In view of all this, it is probably the 
best solution to list all the populations of white cockatoos in the New 
Guinea Region as Cacatua galerita triton Temminck without forgetting 
that they differ considerably in size. 

Most collectors neglect to indicate on the labels the color of the naked 
area around the eye. It is supposed to be blue in triton, and white in the 
Australian galerita, A single specimen from Merauke (Leiden Museum) 
has this area described as “white.” It is possible that the small popu¬ 
lation of south New Guinea is a descendant of galerita and not of triton , 
and deserves to be separated subspecifically. 

The wing-length of 22 populations of Cacatua galerita triton arranged 
according to size (measurements from the literature in italics): 
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Trobri and-Woodlabx : d 270, 283; 9 259, 260, 268, 273, 274, 274, 276, 277. 
Abu Islands: 260, 2S0, 2S0, 290 1 ; d 286; 9 264, 274, 276, 279, 2S6. 

St. Aignan: d 277, 280, 284, 284; 9 270, 270. 

Rossel: d 273, 273, 283, 284; 9 270, 272, 274, 274, 295. 

Sudest: d 268, 277, 297; 9 269, 276, 277, 278, 281, 282. 

Misol: d 275, 283; 9 274, 282. 

Dabu-Merauke: 277 1 ; d 283, 290; 9 260, 281, 282, 283, 286. 
D’Entrecasteaux Arch.: d 284; 9 267,290,292. 

Lower Mamberano: d 2S6, 269, 290, 291, 300, SOS; 9 275. 

Numfor: 280 1 ; d 297; 9 2SS, 303, 303. 

Noord River: 300, 80S 1 -, 9 2S5, 297, 29S, 300. 

Utakwa River: etc.: d 300, 305, 307, 312, 322; 9 2S5, 297, 29S, 300. 

North New Guinea (Sepik, etc.): d 297, 302, 306, 810, 314, SIS, 320; 9 802. 
Waigeu: 303 1 ; d 800, 820, 820; 9 309. 

Vogelkop AND Arfak: 310, S20 l ; d 304, 331; 9 308, 322, 325. 

Onin Peninsula: 9 310, 326. 

Astrolabe Bay: 313, 319, 320, 320, 325, 327 1 ; d 300, 809, 313, 313, 815, 
326, 336; 9 311, 320, 328. 

Jafen (Jobi): d 298, SIS, 321, 329; 9 810, 326, 331. 

Northern Southeast New Guinea: d 314, 815, 316, 319, 825, 331; 9 319, 324, 
333. 

Southern Southeast New Guinea: 301, 310 1 ; d 328, 335; 9 314, 316, 326, 
328, 355. 

Huon Peninsula: 50ft 1 ; d SIS, 334, 336, 33S, 8SS, 347, 348, 854; 9 320, 821, 

325, 330, 330, 332, 339. 

Biak Island: d 355. 

I have prepared similar tables for the variation of the length of tail 
and culmen, but they do not differ very much from the variation of the 
wing-length and do not seem worth publishing. It may be mentioned 
that a good deal of the variation on New Guinea may lie ascribed to 
vertical variation. Birds from the lower Mamberano are smaller than 
those from the upper, the same is true for the Fly River; birds from the 
mountains of the Vogelkop and of the Huon Peninsula average distinctly 
larger than specimens of the adjoining coasts. One of the principal 
reasons why the population of eastern New Guinea shows such large 
measurements is that there are practically no lowlands in ('astern New 
Guinea, most of the terrain being covered by hills and mountains. 

Psittrichas fulgidus Lesson 

There is no geographical variation of coloration in this species, but a 
great deal of variation of size. 

I have already called attention to the heavy weight of Saruwaged 
birds in an earlier paper (1931, Mitt. Zool. Mus. Berlin, XVII, p. 702). 


1 Unsexed. 
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Birds from the Huon Peninsula also have longer wings than birds from 
other districts of Now Guinea. The various populations in New Guinea 
measure as follows: 

Huon Peninsula (mountains): d ad., wing 314, 319, 322, 335, 337, tail 191, 
202, 205, culmen 41.5, 45, 45; 9 ad., wing 312, 316, 322,323, tail 190,198,198, cul- 
men 38, 40, 42. 

North Coast of Southeast New Guinea (mountains): cf ad., wing 315 
tail 196, culmen 42; 9 ad., wing 318, tail 201, culmen 41. 

South Coast of Southeast New Guinea (lowlands and mountains): d ad., 
305, 306, 311, 315, 317, 323, tail 181, 184, 186, 191, culmen 41, 42, 43, 45; 9 ad., 
wing 302, 313, tail 179, 186, culmen 38, 40. 

Astrolabe Bay (lowlands?): cf ad., wing 315, tail 181, culmen 44; d imm., 
wing 301, 310, tail 173, 184, culmen 38.5, 42; 9 ad., wing 310, 315, tail 185, 194, 
culmen 38, 39. 

East Coast of Geelvink Bay (lowlands): cf ad., wing 291, tail 165, culmen 
41; 9 ad., wing 273, 290, tail 158, 165, culmen 38.5, 39. 

Wondiwoi Mts.: cf ad., wing 320, tail 178, culmen 40; 9 ad., wing 290, tail 
168, culmen 39; 9 imm., wing 284, tail 176, culmen 38. 

Vogelkop (lower slopes): d ad., wing 291, 292, 296, 303,304,304,305,305, 
307, tail 162, 163, 173, 175, 175, 179, 180, 181, culmen 38.5, 38.5, 40, 40, 40.5, 41.5, 
42; 9 ad., wing 298, 303, 304, tail 166, 174, 180, culmen 38, 38, 38.5. 

Arfak Mts. (1500 m.): cf ad., wing 330, tail 185, culmen 40. 

Central Range (Snow Mts., etc.): d ad., wing 284, 291, 296, tail 163, 188; 
9 ad., wing 272, 283, 289, tail 162, 162, 169, culmen 37.5. 

These measurements of more than 50 specimens indicate that birds 
from the Huon Peninsula average larger and birds from the central 
Range and south New Guinea (Rand MS.) average smaller than typical 
birds from the Vogelkop. This variation is, however, much obscured by 
the fact that this species is very much subject to altitudinal variation. 
The differences in si zo of lowland and mountain birds from the same 
district is much bigger than that between mountain birds or lowland 
birds from different parts of New Guinea. Furthermore, the typical 
population from the lowlands of the Vogelkop (wing, cf 291-307) is 
just about intermediate in size between birds from south New Guinea 
and those from the Huon Peninsula (wing, cf 314-337). It seems better 
in view of these objections, not to split this species into size races. 

ALISTERUS Mathews 

Neumann considers all the forms in this genus to be subspecies of 
amboinensis in his review of the genus Alisterus (1929, Vcrh. VI. Intern. 
Omith. Kongr., pp. 436-454). It seems preferable, however, to keep 
the Australian group, scapularis, as a separate species, and to group the 
remaining forms in two species: amboinensis and chloropterus. The 
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fact that Shaw Mayer collected both Alisterus chloropterus urilhelminae 
Og.-Grant and Alisterus amboinensis dorsalis Quoy and Gaimard at the 
same locality and at the same altitude in one of the ranges of the Weyland 
Mts., makes it advisable to keep the two specifically separated. (See 
Rothschild, 1936, Mitt. Zool. Mus. Berlin, XXI, p. 232.) 

Alisterus amboinensis wiedenfeldi Neumann 
According to the original description the only difference of this form, 
as compared with moszkowskii is that the female has the yellowish-green 
wing-band broader and more yellowish. A series of females from Hum¬ 
boldt Bay agrees quite well with this characterization except that the 
only immature female has no wing-band at all. The only female of 
moszkowskii in the Rothschild Collection (from the east coast of Geelvink 
Bay), which shows the wing-band vague and greenish, is also a juvenal, 
and it is quite possible that this character is only a sign of immaturity. 
I regard wiedenfeldi Neumann a synonym of moszkowskii until it is ac¬ 
tually shown that the adult females of the western part of north New 
Guinea have a different color of the wing-band than females from the 
eastern part. (It may be said at this occasion that the immature male 
possesses a wing-band, although not as broad and not as clearly colored 
as the adult male; its back is, however, green as in the female.) 

Alisterus amboinensis stresemanni Neumann 
Neumann says of this form (op. ciL, p. 447): “I can find no differences 
between the series collected by Meek in the eastern [sic!] Snow Mts. and 
the type collected by Burgers at the Lordberg (upper Scpik).” The 
Meek specimens show indeed quite well the characters on which strese¬ 
manni was named, but they were collected in August and October, 1910, 
when Meek was in the western Snow Mts. (Utakwa River). In fact the 
series collected by Meek is practically topotypical of wilhelminae. The 
alleged differences are entirely due to preparation. I have not soon the 
type of stresemanni , but it is clearly a synonym of wilhelminae , if it 
agrees with the Meek series, as Neumann says. A single adult male 
from the Weyland Mts., labeled stresemanni , agrees also perfectly with 
the Meek series. A. c. wilhelminae is very close to callopterus . More 
material from the upper Fly River will probably show that not even 
wilhelminae can be maintained. 

Alisterus chloropterus chloropterus Ramsay 
In 1931,1 called attention to the large measurements of a scries from 
the Saruwaged Mts. (1931, Mitt. Zool. Mus. Berlin, XVII, p. 702). 
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Not one of the birds of a series from southeast New Guinea reached the 
large size of the Huon Peninsula birds (Mayr and Rand, 1937, Bull. 
Amer. Mus. Nat. Hist., LXXIII, p. 58). Adult males from southeast 
New Guinea usually measure about 185-192, while Huon Peninsula 
birds usually have a wing of more than 200 mm. I have, however, ex¬ 
amined one adult male from the Huon Peninsula (Beck coll.) with a 
wing of only 189 mm. 

Many males of chloropterus from southeast New Guinea have forehead 
and loral region washed with yellow, which I have never seen in a speci¬ 
men from the Huon Peninsula. Adult females from southeast New 
Guinea have the upper side of the central tail-feathers largely bluish; it 
is greenish in all of the Huon Peninsula females examined by me. 

All this indicates that the Huon Peninsula is inhabited by a population 
which is somewhat different from southeast New Guinea birds. More 
material must be collected at the Huon Peninsula before this population 
can be named. 
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BEES COLLECTED IN ARIZONA AND CALIFORNIA IN THE 

SPRING OF 1937 

By T. D. A. Cockerell 

In March and April of the present year my wife and I collected in the 
region about Yuma, Arizona, and in Southern California. When we 
were at Yuma the early flowers were appearing, but the season through¬ 
out the southwest was very late (some said a month late), following the 
severe frosts which had proved so disastrous to the fruit industry. On 
the other hand, the unusual amount of moisture stimulated the growth 
of the desert plants, which were not injured by the cold. In the latter 
part of April the Mojave Desert, in particular, was a glorious sight, with 
its masses of variously colored flowers, the species differing remarkably 
in different parts of the area. The bee-fauna is extraordinarily rich, and 
every day’s collecting yielded species new to science. In addition to those 
described below (the holotypes of which will be found in The American 
Museum of Natural History), we collected many other undescribed spe¬ 
cies, which had previously been taken by Mr. Timberlake, and are pro¬ 
vided with manuscript names in his collection. We also obtained some 
which are likely to be new, but should be studied in connection with 
other materials; some of these have possibly been described in manu¬ 
script by Charles Michcner. In a few cases the specimens, ascribed to 
known species, do not seem quite typical, and further consideration of 
them is deferred. 

A brief excursion into Baja California (Mexico) from Yuma, and an¬ 
other across the boundary from Jacumba (alt. 2900 ft.) did not produce 
a single bee. From Yuma we made excursions into the dry country 
about the small settlements called Dublin and Dome and also across the 
Colorado River into the sandhill country of California, where our 
friend, Mrs. Leslie C. (Estelle) Dingess, has charge of a rural school. The 
pupils of this school (Andrade, Imperial County) took an interest in our 
work, and with their teacher have been collecting bees since we left. 
A consignment already received includes many good things, one here de¬ 
scribed as new, and three of Timberlake’s unpublished species. 

Wc were fortunate in being able to spend several days at Morongo, 
alt. 2600 ft., in a pass between the Mojave and Colorado Deserts, just 
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within the limits of San Bernardino County. This is about fifteen miles 
north of Palm Springs, and is a locality of unusual interest, with a rich 
flora. The larger vegetation includes an abundance of junipers (Juni- 
perus califomica Carri&re) and stout yuccas (Yuccamohavensis Sargent). 1 
The brilliant flowers of the beaver tail cactus (Opuntia basilaris ) attract 
Diadasia. The peculiar chia (Salvia columbariae Bentham) was visited by 
an undescribed Anthophora. Species of Phacelia , especially the so- 
called wild heliotrope (P. distans Bentham) were attractive tp bees. The 
yellow desert dandelion (Malacothrix califomica glabrata Gray) was vis¬ 
ited by some bees, including a new Perdita which will be published by 
Timberlake. The Larrea was not yet in flower. Species of Gilia (G. 
inconspicua (Smith) and G, aurea decora Gray, in particular) were abun¬ 
dant, but I obtained no bees from them. This seemed strange, as Gilia 
calcarea Jones, in Colorado, attracts many species of bees (see Novitates, 
No. 766). The G. aurea decora I could not identify, so I sent it to Dr. P. 
A. Munz. It is very abundant, and constant in its characters, and ap¬ 
pears to me to be a distinct species. The true G. aurea not only has the 
flowers quite differently colored, but also a different, erect mode of 
growth, as figured by Brand. 

We were greatly indebted to various people for their assistance and 
good fellowship, and the names of several will be noted as collectors. As 
in previous years, we owed the possibility of doing what we did mainly to 
Mr. and Mrs. P. H. Timberlake. Dr. and Mrs. John A. Comstock of 
Los Angeles, and Mr. and Mrs. John L. Sperry of Riverside, were with 
us in the Mojave Desert. Commander C. M. Dammers went with us to 
his favorite Gavilan locality, 2 where Andrena zygadmi (discovered by 
Dammers), one of the finest species of the genus, was flying about the 
Zygadenu$ in quantity. Dr. Comstock is preparing an illustrated work 
on the moths of California, a companion to his 'Butterflies of California/ 
published years ago. Commander Dammers has made many discov¬ 
eries, of Lepidoptera, Mutillidae and bees. A splendid Emphoropsis 
which he found, and which is called after him, was described by Timber- 
lake while I was at the Citrus Station. We collected both sexes of a 


, edtooted at rights specimen of the moth Prodoxu* piUverulentus Riley (det. Busek). This 

ESS SETS? but at M ~ * breeTi/y T r 

out to the Gavilan. Discovered a genua that I have never collected or even seen before. I believe 
it must be Trachusa, perhaps your T. perdita. Took quite a series on flowers of Pentstemon antir- 
flowers. Males have a white face, female entirely black, both 

ablv^ Oka ftSPfi, 01, fnnge on ^ p . ex of ter 9 1 i es i 9 n the same flower a prob- 

a ^ hopmannaeggiae. On the common Bnogonum Te. fascicuLatum) a verv small II a&toeptvnta 

that I have not taken before, unless it is the same as a small one from the Palm Springs region.” 
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largo new Anthophora , which is also to be dedicated to Dammers. But 
the principal work of Dammers has been on the life-histories of Lepi- 
doptera, considerably over 200 species having been worked out and illus¬ 
trated. The Sperrys have a very large collection of Lepidoptera, and 
have found some novelties. Mrs. Sperry specializes in the Noctuidae. 

Hypomacrotera andradensis, new species 

Female (type).—Like H. subalpina (Cockerell), described from New Mexico, 
but eyes red-brown to black, never green (pea-green in H. subalpina) ; face-marks re¬ 
duced, those at sides of clypeus consisting of broad bands along the lateral thirds of 
the lower margin, remote from the dog-ear marks (in one specimen the face-marks 
are almost absent, nothing being left but two small spots at each side of clypeus). 
Wings longer and appreciably grayish. Abdomen variable but inclined to be darker 
apically, and often with a dusky spot in middle of first tergite. 

Male. —Eyes colored as in the female, never green (green in H . subalpina ); 
clypeus with a light band along its lower margin, with a small oblique extension up¬ 
ward at each side; labrum black (largely pale in H. subalpim }; mandibles black with 
the base pale (red beyond the base in H. subalpina) ; nervures darker than in H. sub¬ 
alpina. 

California: Andrade, across the river from Yuma, Arizona, both 
sexes very numerous at desert mallow (Sphaeralcea) ; collected by Mrs. 
Estelle Dingess and her pupils of the Andrade school. 

The name is intended to commemorate the admirable little school, 
the pupils of which have collected many bees. This insect was already 
known to Mr. P. H. Timberlake from Southern California, but he con¬ 
sidered it the same as II. subalpina , judging by the published de¬ 
scriptions. The actual comparison of specimens shows several differ¬ 
ences, but it may be that the insect should rank as a subspecies. True 
H. subalpina has been seen from Arizona, no special locality indicated. 

In the description of Hypomacrotera callops , Cockerell and Porter, it 
is not stated which sex includes the holotypc. I now so designate the 
male. 

Melitta wilmattae, new species 

Female.- - Length about 15 mm., anterior wing 9.5 mm., width of head 4 mm.; 
black, with mainly white pubescence, abundant on head and thorax; a few dark hairs 
about ocelli, but none at sides of face; hair of thorax above very slightly flavescent or 
grayish, with a few black hairs interspersed on disc. Head somewhat broader than 
long; mandibles long and stout, very faintly reddish apically, with an inner tooth 
far from the end; malar space very short; antennae black, flagellum obscurely red¬ 
dish beneath; flagellum short, truncate at apex; face with long hair; clypeus pol¬ 
ished and shining; process of labrum prominent, feebly bilobed. Mesothorax densely 
covered with hair, except the posterior middle, which is shining; scutellum shining 
between the evident punctures, and with a median groove; area of metathorax dull, 
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rugose but not plicate, and with no median plica; posterior face of metathorax dull, 
very hairy; tegulae black, covered with hair in front. Wings grayish hyaline, with 
the usual venation of the genus; stigma very narrow, with a heavy dark margin and 
a light median streak; nervures black; basal nervure falling barely short of nervulus; 
second cubital cell parallel-sided, a little higher than broad, receiving first recurrent 
nervure at about the end of the first third; second cubital cell on marginal about the 
same as third. Legs with mainly white hair, but black at base of hind tibiae extern¬ 
ally, brownish at end of front tibiae, seal brown on apical half of middle tibiae extern¬ 
ally; hair on inner side of hind tibiae pale yellow; hair on inner side of basitarsi red. 
Abdomen rather parallel-sided, shining; first tergite with long white hair at sides, and 
broadly posteriorly; second to fourth tergites with entire, narrow but conspicuous, 
pure white apical hair-bands; fifth with long white hair, and dark hair in apical 
middle; hair of apex dark gray-brown; apical plate somewhat shining, without dis¬ 
tinct sculpture. 

Arizona: Dublin (near Yuma), one at flowers of Sphaeralcea, March 
8, 1937 (Wilmatte P. Cockerell). Mr. Timberlake has never taken a 
Melitta in Southern California. 

Related to Melitta californica Viereck, from Lower California, but 
without black hair at sides of face, and area of metathorax without a me¬ 
dian plica. The stout inner tooth of the mandibles distinguishes it at 
once from Doliehochile melittoides Viereck, which should be called Melitta 
(Doliehochile) melittoides. I have a specimen of M. melittoides collected 
by Viereck at flowers of Xolisma ligustrina (Linnaeus), Beltsville, Mary¬ 
land, July 5, 1917. 

Nomada mckenziei Timberlake and Cockerell, new species 

Female (type).—Length 7.5-9 mm., anterior wing 6 mm.; head and thorax 
black, tubercles more or less reddish, clypeal margin sometimes reddish, and there 
are sometimes two red spots on the scutellum; hair of head and thorax dull whitish, 
varying to fulvescent. Head transverse, broader than long, the orbits converging 
below; mandibles simple, robust, clear red with the apex black; clypeus and adjoining 
parts of face dull, very densely and finely punctured; antennae long, reaching middle 
of scutellum, third joint about as long as fourth on upper side; scape red in front, or 
with only two red spots; flagellum stout, clear red, faintly or distinctly dusky above, 
with a black mark on inner side at base. Mesothorax and scutellum dull, finely 
punctured, the mesothorax more coarsely posteriorly, and with a median groove; 
scutellum not bigibbous; base of metathorax dull and granular; tegulae clear red. 
Wings dilute fuliginous; stigma and nervures black or nearly so; basal nervure going 
considerably basad of nervulus; second cubital cell nearly parallel-sided, receiving 
first recurrent nervure slightly beyond middle; third cubital cell greatly narrowed 
above. Legs bright red, with the coxae black, or hind coxae mainly rod; trochanters 
black beneath; tibiae with the apical process long, extending outward. Abdomen 
broad, only moderately shining, deep red, without markings above or below, fifth 
tergite with an apical pale fringe. 

Male.— Length 9 mm., anterior wing 7 mm.; in most characters similar to 
female, but differing thus: pubescence of head and thorax very pale ochraceous, al- 
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most white, long and rather dense, especially on face, where it is subappressed and 
dense enough to conceal the surface; pubescence of abdomen fine, appressed and silky, 
becoming much larger around the apex, and forming an erect fringe on the apical 
margins of the ventral segments. Third antennal joint on its short side about two- 
fifths as long as fourth; apex of seventh tergite rounded, distinctly notched. Color 
similar, but mandibles on basal half, malar space and orbital margins opposite 
clypeus, yellow; scape entirely black; flagellum black above and dull ferruginous 
beneath; coxae and trochanters black as in female, as also front femora beneath, and 
middle and hind femora both behind and beneath; front and middle tibiae with a 
small black blotch behind; legs otherwise not so bright red as in female, and having 
the front tibiae anteriorly, the hind tibiae at apex, and the basitarsi, somewhat yel¬ 
lowish; abdomen with nearly the basal half of first tergite black. 

California: The Gavilan, April 11, 1937 (Dammers) One female. 
This is the holotype, but the species was taken at the same locality by 
Commander Dammers, March 18, 1934 and March 12, 1935. The 
first specimen, collected also from the same place, was taken by H. L. 
McKenzie on March 11, 1933. All these are females; the only known 
male, from the same place, at flowers of Eriogonum fasciculatum Bentham, 
March 19, 1936, was taken by Timberlake. The species was named in 
manuscript by Timberlake after its discoverer. The above description 
of the female is by Cockerell, that of the male by Timberlake. This in¬ 
sect has been taken only at a place where Andrena zygadeni Cockerell is 
abundant at the same season, visiting flowers of Zygadenus fremontii 
Torrey. I suspect the Nomada is parasitic on this Andrena , but it must 
be said that other species of Andrena ( A . trifasciata Timberlake and 
Cockerell, A. blaisdelli Cockerell and A. opaciventris Cockerell) also 
occur there. The A. blaisdelli was taken there by Dammers, March 6, 
at Oenothera dentata . 

In my key to Californian Nomada (1903), N. mckenziez runs out near 
N. elegantula Cockerell, which has the abdomen differently marked, and 
is not very similar. In my key to Rocky Mountain species it runs out at 
N. sidaefloris Cockerell, which has black legs. Many species have been 
described since these tables were published, but I cannot identify it with 
any of them. 


Nomada edwardsii Cresson 

California: Morongo, one female, April 20, 1937 (W. P. Cockerell). 

It is surprising to find this species in a semidesert environment. The 
specimen differs from those collected at Olympia, Washington and Cor¬ 
vallis, Oregon, by having large yellow spots on the axillae. The yellow 
discal stripes on the mesothorax are well developed. 
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Bombomelecta edwardsii (Cresson) 

California: Morongo, one female at flowers of Phacelia, April 22, 
1937 (W. P. Cockerell). 

This was determined by Timberlake sis B. edwardsii, a species de¬ 
scribed by Cresson from a male labeled California. It nearly agrees with 
the description of B. zygos Viereck, based on a female from California; 
it appears to differ by having the abdomen only faintly bluish, and the 
mesothorax densely but coarsely punctured. Yiereck suggested that 
his species might be the female of B. edwardsii . In the same general 
region, at Palm Springs, Mr. Timberlake has taken B. larreae Cockerell, 
at flowers of Eriodictyon. 

I have also a female B. edwardsii from Los Angeles, collected long 
ago by Davidson. 

Anthidium palmarum Cockerell 

California: Morongo, April 19, 20, 1937, both sexes (T. D. A. and 
W. P. Cockerell); fifteen miles east of Palmdale, male at flowers of Sal¬ 
via carduacea Bentham, April 26, 1937 (Mrs. J. A. Comstock), 

I am placing the holotype of A. palmarum in the American Museum. 

Anthidium cockerelli Schwarz 

Arizona: Dublin, at flowers of Encelia , March 8, 1937 (Cockerell). 
A female, determined by Mr. Timberlake. 

The species was described from the male. The female runs in the 
table given by Schwarz (Am. Mus. Novitates, No. 253) to 2, but differs 
by having tergites 1 to 4 four spptted, the spots subquadrate, or not at 
all linear; the fifth tergite lacks the lateral spots, the sixth has a pair of 
large spots, narrowly separated in middle. The mandibles are mainly 
light yellow, but the face is entirely black though there arc two light 
spots above the eyes. The flagellum has a bright red band beneath. 
The scutellum has two spots, but the axillae are black. 

Anthidium dammersi, new species 

Male, (type).—Length about 9 mm., anterior wing 6.8 mm.; black, with the 
light markings pale yellow, lemon-yellow on abdomen; pubescence clear white, long 
and abundant on head and thorax. Eyes black or dark slate-color; face densely 
hairy; mandibles bidentate, with a cream-colored stripe reaching beyond middle; 
clypeus, and lateral marks filling space between clypeus and eye, yellow; a yellow 
spot above each eye; antenpae entirely black. Thorax without light markings; 
tegulae yellow, with a large s h i nin g black spot. Wings hyaline, very faintly brown¬ 
ish apicaJly; basal nervure going far basad of nervulus; outer recurrent interstitial. 
Anterior tibiae with a yellow stripe its whole length in front, or this may be broken in 
the middle; middle and hind tibiae spotted at base and apex; basitarsi light yellow. 
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Abdomen polished, first tergite with four spots, second to fifth with the spots united 
at sides by slender yellow lines, the outer spot on fifth nearly obsolete; sixth with two 
comma-like yellow marks; seventh all black; a sharp spine at each side of sixth ter- 
gitc; seventh with apical lobes broad and pointed, the median spine rather short. 

Female. —Length about 9 mm. Mandibles with two large teeth and three 
minute ones; head entirely without light markings, except a yellow spot above each 
eye. Thorax without light markings. Tibiae black, with a small light spot at base; 
front and middle basitarsi pale, hind basitarsi black. Abdominal markings cream- 
color, sixth tergite entirely black, first four-spotted; ventral scopa white (full of 
bright orange pollen). The scutellum may have a pair of light marks. 

California: nine miles north of Adelanto, Mojave Desert, April 25, 
ten males and two females (T. D. A. and W. P. Cockerell). 

This species was discovered by Commander C. M. Dammers, and 
recognized as new by Mr. Timberlake, who asked me to describe it. 
Shortly after the discovery by Dammers, we went to the exact spot and 
got a good series. The bees were found only at flowers of Astragalus 
fremontii Gray. In the table by Schwarz (Novitates, No. 253) the male 
runs near A. utahense and A. fontis, or could possibly be sought near A. 
tenuiflorae. The female runs best to A. tenuifiorae. Compared with 
A. tenuifiorae , the lobes of the pygidium are more produced and angulate, 
the sinus between lobe and median spine deeper and narrower. The 
female differs from A. tenuifiorae in the form of the abdominal mark¬ 
ings ,which on tergites 2 to 4 take the form of narrow long clubs with a 
very slender base (not as long as the club), and a subcuneiform swell¬ 
ing at the outer or lateral end. The male A. angulatum Cockerell has 
pointed apical lobes, but the whole configuration of the tergite is differ¬ 
ent. A. fontis Cockerell has extensive yellow face-marks in the female. 
A. utahense Swenk is excluded for similar reasons. On the whole, I 
believe A. dammersi to be a Mojave Desert representative of A. tenui¬ 
florae Cockerell, sufficiently distinct to stand as a species. 

Along with A. dammersi, at the same flowers, we took Osmia titusi 
Cockerell and 0. timberlakei Cockerell. 

Xenoglossodes arizonica, new species 

Male. —Length about 13 mm., antennae about 9 mm.; black, including the tarsi. 
Mandibles all black, but the convex shining clypeus very pale yellow, the yellow 
deeply notched on each side, while the labrum is white, with a large dark mark at 
each extreme side; eyes black or nearly so; the light pubescence is white, a little 
grayish, but not at all fulvous, dorsally; facial quadrangle about as broad as long; 
third antennal joint very short. Mesothorax very hairy, dull, posteriorly shining; 
tegulae dark, densely covered with hair. Front and middle tarsi very long; spurs 
very pale, hind spur not modified; the hair on inner side of hind basitarsi pale, not 
brightly colored. Wings hyaline, with dark nervures, basal nervure falling short of 
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nervulus. Abdomen with long hair at base, otherwise covered with short pale to- 
men turn, leaving the broad apical margins of second and third tergite exposed and 
mtense black, the fourth has a much narrower black margin, the sixth is densely white- 
tomentose apically, apex of venter sharply pointed j some dark brown hair on undei 
side of abdomen. 

Arizona: West of Dome (Yuma County), at flowers of Lydim , 
March 7, 1937, four males (Cockerell, Hobart, Dingess). 

Readily distinguished from Tetralonia lydi Cockerell (New Mex¬ 
ico) by the light hair at end of abdomen, and the short third antennal 
joint. In my key it falls nearest to T. frater (Cresson), described from 
Colorado, but differs in the pubescence of abdomen and legs. It is 
quite distinct from all the species taken by Timberlakc in California. 

I described this species as a Tetralonia , having no doubt that it be¬ 
longed to that genus. However, Timberlake, suspecting something, 
examined the genitalia and mouth-parts, and reports (litt. May 20, 
1937), “I have extracted the genitalia of the specimen you gave me, and 
find them to be of the Xenoglosodes type. Also, the maxillary palpi are 
five-jointed instead of six.” 

In Xenoglossodes it is perhaps as near to X. lippiae Cockerell as to 
anything, but very distinct by the polished cream-colored clypeus, and 
the pattern of the abdomen. 

Spinoliella puellae Cockerell 

California: Morongo, at flowers of Malacothrix calif or nica glabraia 
Gray, males, April 21 (Cockerell). 

Diadasia opuntiae (Cockerell) 

California: Morongo, at flowers of Opuntia basilaris Engelmann 
and Bigelow, April 22 (Cockerell); on road to Morongo, but in River¬ 
side County, at flowers of Echinocadus acanthodes Lemairc, April 29 
(W. P. Cockerell). 

Centris pallida Pox 

California: Andrade, at flowers of Ceraidium floridum Bentham, 
April 19, 1937 (Louis Southwick). 

Arizona: Yuma, spring of 1937 (R. M. Young). 

Centris lanosa Cresson 

California: Andrade, at flowers of Cercidium floridum, April 19 
(Louis Southwick). Male. 

It was thought that this, might be the undescribed male of C. cock- 
erelli Fox, but I cannot separate it from C, lanosa. 
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Anthophora hololeuca Cockerell 

California: Andrade, at flowers of purple sage, April 19 (Estelle 
Dingess). 

Described from Angel de la Guardia Island, in the Gulf of California, 
but Timberlake finds it common in the desert of Southern California. 

Anthophora neglecta Timberlake and Cockerell 

California: Morongo, April 20 (W. P. Cockerell); near Adelanto, 
Mojave Desert, April 26, females, eyes black in life (John L. Sperry). 

A variety of the female, with yellowish hair on thorax above, comes 
from Phelan, April 26 (Cockerell). 

Anthophora texana Cresson 

California: Andrade, at flowers of Lycium , April 19, female (B. 

Ball and R. L. Davis). 

The eyes are much darker than in one from Mesilla, New Mexico. 

Anthophora (Micranthophora) columbariae Timberlake and Cockerell, 

new species 

Male (type).—Length about 9 mm., anterior wing 5 mm.; black, the flagellum 
obscurely reddish beneath, clypeus with a narrow pale apical band, labrum very pale 
yellow with a pair of black spots, mandibles with the basal half pale yellow, the tarsi 
reddened apically, the tegulae translucent pale testaceous; eyes greenish, becoming 
blackish in dried specimens. Discs of mesothorax and scutellum highly polished; 
area of metathorax dull, with a shining margin and with a strong groove in middle; 
middle tarsi long, but not remarkably so. The wings hyaline with dark nervures, 
basal nervure falling a little short of nervulus; second cubital cell receiving first re¬ 
current nervure at middle. Hair of head and thorax very abundant, pure white, on 
face very dense, entirely covering the surface; tibiae and basitarsi with much white 
hair, hind basitarsi with red hair on inner side; abdomen with long white hair on 
basal part of first tergite; tergites 1 to 4 with fine white tomentum, lacking basally, 
so that there are more or loss evident (according to extension of abdomen) black basal 
bands; fifth tergite without white tomentum, the margin broadly more or less pallid; 
sixth similar, with a little white hair at sides; apex with a pair of rather widely sepa¬ 
rated red divergent teeth. 

Female. —Head broad, clypeus with a shining middle line, and a transverse very 
pale yellowish apical band, which is angular above in middle; labrum and mandibles 
marked as in male. Vertex with long black hairs; thorax above with hair grayish, 
strongly mixed with black; hair on inner side of hind basitarsi appearing nearly black 
in one view, red in another; tergites 1 to 4 covered with fine white tomentum, fifth 
black, abruptly contrasting. 

California: Morongo, April 20-22,1937 (Cockerell, W. P. Cockerell). 
Many specimens, flying around Salvia columbariae Bentham. 

In the table in Trans. Amer. Ent. Soc., XXXII (1906), pp. 66-67, 
the male runs out at 8, on account of the dark antennae, combined with 



10 


AMERICAN MUSEUM NOVITATES 


[No. 948 


dark fifth tergite. The female runs nearest to A. anstrutheri Cockerell, 
but that is larger, with yellowish hair on abdomen, and only a triangular 
black patch on fifth tergite; also, the clypeus has a broad yellow band, 
and there is a supraclypeal mark. There is 210 close affinity with any 
of the species described in Proc. Calif. Acad. Sci., XII (1923), pp. 79- 
83, or with other recently described forms. 

The following specimens, in the Timberlake collection, are to be 
considered paratypes: 

The Gavxlan, California, 1 a 71 , March 27, 1933 (Dammei’s). The first specimen 
seen by Timberlake. 

Deep Creek, California, May 5, 1936 (Timberlake), on Eriodictyon trichocalyx. 
This is at junction of Deep Creek and Mojave River. 

Mojave River, near Deep Creek, on Salozaria mexicana Torrey, May 16, 1937 
(Timberlake). This had collected two kinds of pollen, including salmon-colored 
pollen from Salvia carduacea. One 9. 

One and one-half miles west of Perris, California, 1 9, on Salvia columbariae , 
April 18, 1937 (Timberlake). 

Morongo, male on Cryptantha , female on ground, April 22, 1937 (Timberlake); 
also six taken at Morongo by T. D. A. and W, P. Cockerell. 

“The females are all very similar, except that the Perris specimen 
has whitish band on clypeus narrower than usual. All my males, ex¬ 
cept the four collected by Mrs. Cockerell, lack the whitish band on cly¬ 
peus (beneath the white hair). The male from Deep Creek has the 
flagellum strongly fulvous-reddened, but irregularly and not uniformly 
so as to each antenna. It also has a large red streak on hind femora 
both in front and behind.” (Timberlake.) 

Alcidamea biscutellae Cockerell 

Arizona: Yuma, spring of 1937 (Ralph M. Young). Both sexes. 
New to Arizona. 

There is a large thorn-like projection at base of male abdomen be¬ 
neath, the point directed downward and forward. This was overlooked 
in the original description (Ann. Mag. Nat. Hist., April, 1897, p. 400). 
For the female, see Pan-Pacific Entomologist, April, 1935, p. 51. 

Chlorosmia lawae Michener 

California: Morongo, at flowers of Lupinus, April 22, female 

(W. P. Cockerell). 


Osmia clarescens Cockerell 

California: Morongo, at flowers of Lupinus, April 20, female (W. 
P. Cockerell). 
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Osmia gaudiosa Cockerell 

California: Morongo, April 20, female (Cockerell). 

This has the ventral scopa black. Many yearn ago Mrs. M. Ellis 
found in Colorado what I took for the female of 0. gaudiosa, and the 
scopa was reddish white. I now doubt whether I correctly associated 
the sexes. Timberlake writes concerning 0. gaudiosa: “I have two 
males from Boulder, but no females. I have compared the California 
gaudiosa again and find no distinctive characters, although the flagel¬ 
lum is darker. My females vary from green to blue and are generally 
decidedly bluer than the males, which seem to be always green.” (May 
12, 1937.) 


Osmia morongana, new species 

Female. —Length 7.5 mm., anterior wing 6 mm., width of abdomen about 2.7 
mm.; robust, blue-green; tlio antennae, tegulae and legs black. Hair on head and 
thorax long and mostly white, but black on middle of face (long and white at sides of 
face), mainly black on mesoplcura, but some white hair in front, an admixture of long 
black hairs on vortex and thoracic dorsum. Tongue bright orange-ferruginous (in 
various related species it is black or nearly so). Mandibles broad, strongly triden- 
tate; apical half of clypeus black, but clypeal margin straight and even, somewhat 
pallid; a shining spot at upper margin of clypeus; front dull, appearing granular from 
the very dense punctures, dark green; vertex shining between the punctures. Meso- 
thorax dull and very densely punctured, posteriorly shining between the punctures; 
scutellum with a shining band in middle; sides of metathorax with white hair; meso- 
pleura densely punotured. Wings dusky; distance of first recurrent nervure from 
base of second cubital coll almost or quite equal to length of first intercubitus. Legs 
with scanty pale hair, brownish on inner side of the broad hind basitarsi; the hind 
basitarsi, viewed in an oblique light, appear to have a ridge down the middle; spurs 
black. Abdomen Bhort and broad, the first three tergites shining, the others dull; 
ventral scopa wholly black. 

California: Morongo, April 20, at flowers of Lupinus (W. P. Cock¬ 
erell). In my table of Osmia (University of Colorado Studies, XVI, 
1928) it runs to 62 but, as the hair of pleura is partly light, it might be 
sought under 63, where it runs out at 0. phaceliae, the front not being 
brightly colored. But it goes more correctly under 71, and there runs 
out near 0. hypoleuca, or could possibly go near 0. senior, differing 
by the tridentate mandibles. In the Sandhouse table of Californian 
Osmia it runs out at 25. This species and the next were unknown 
to Timberlake, but I refrained from describing them, supposing it 
likely that Charles Michener had described them in manuscript. 
Recently he visited me, and on examining them found that this was not 
the case. 
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Osmia lupmicola, new species 

Female. —Length about 8 mm., anterior wing 6 mm.; robust, the head and 
thorax dull bluish green, the abdomen shmmg yellowish green; mandibles, an¬ 
tennae (flagellum very faintly brownish beneath), tegulae and legs black. Hair 
of head and thorax abundant, white, some long dusky hairs on scutellum, not con¬ 
spicuous; when the face is seen from above, the hair at sides appears brilliant pure 
white, that in clypeal region distinctly grayish. MandibleR strongly tridentate; 
clypeal mar gin simple; front very dull and densely punctured; vertex little shining, 
but a polished spot laterad of each lateral ocellus. Mesothorax dull and densely 
punctured; scutellum very hairy, yellowish, contrasting with mesothorax; base of 
metathorax dull. Wings dusky; first recurrent nervure about as far from base of 
second cubital cell as length of intercubitus. Legs with much short white hair, 
slightly brownish on inner side of hind tarsi; spurs black. Abdomen broad, shining, 
the apical part dull; tergites with inconspicuous thin white hair-bands, weak or failing 
m middle, the sixth densely covered with white hair; ventral scopa shining white at 
sides, blackish or dark gray in middle. 

California: Morongo, April 20, at flowers of Lupinus (W. P. Cock¬ 
erell). In my table it runs out at 0. coloradella , the tibiae not being blue. 
In the Sandhouse table it goes near 0. seclusa , but that is larger with 
entirely black ventral scopa, and quadridentate mandibles. 

Xylocopa arizonensis Cresson 

Arizona: Yuma, March (U. L. Smith). 

Ceratina arizonensis Cockerell 

Arizona: Yuma, March, in hollow twig (Geo. Edwards). 

Halictus sisymbrii Cockerell 

California: Perris, at flowers of Oenothera bistorta veitchiana Hooker, 
April 11, female (W. P. Cockerell). 

Halictus punctatoventris Crawford 

California: Riverside, at flowers of Eschscholtzia in garden, April 18 
(Cockerell); Phelan, April 26 (Cockerell). These are females, and 
were determined by Timberlake. 

Augochlora pomoniella Cockerell 

California: Morongo, April 20, female (Cockerell). 

Agapostemon angelicus Cockerell 

Arizona: Dublin, March 8, females (T. D. A. and W. P. Cockerell). 

California: Andrade, at Sphaeralcea , March 29, female (Estelle 
Dingess). 
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Agapostemon melliventris Cresson 

Arizona: Yuma, spring of 1937 (R. M. Young). Female, the fem¬ 
ora red at base, not black as in Oregon's type. 

Andrena enceliarum, new species 

Male:.— length about 10 mm., anterior wing 8.5 mm., width of abdomen about 
3.5 mm.; entirely black, including mandibles and tegulae, the flagellum very faintly 
brownish beneath. Head subcircular seen from in front, inner orbits nearly parallel; 
mandibles ordinary, rufescent at tips; process of labrum broadly truncate; malar 
space linear; third antennal joint a little longer than fourth; elypeus prominent, con¬ 
vex, shining, with distinct well-separated punctures; front dull, but a shining region 
above tops of eyes; cheeks ordinary, with much long hair; head and thorax with very 
long, outstanding, rather dull white hair. Mesothorax dull, very minutely punc¬ 
tured, moderately shining on disc; scutellum shining, with fine punctures, its anterior 
margin gibbous; area of metathorax poorly defined, dull and granular, the metathorax 
covered with long hairs. Wings hyaline, a little dusky at apex; stigma slender but 
well developed, rusty black; nervures dark brown; basal nervure falling short of 
nervulus; second cubital cell narrowed above, receiving recurrent nervure beyond 
middle; third cubital on marginal about equal to second. Legs black, with pale hair, 
slightly yellowish on inner side of tarsi. Abdomen very broad, oval, first tergite shin¬ 
ing, the others with margins broadly polished; first tergite with thin whitish hair on 
sides and posteriorly; second to fifth with very thin inconspicuous bands, inter¬ 
rupted on first two; apex with dense white hair, apical plate emarginate; venter with 
four thin grayish-white bands; tergites at extreme sides strongly developed, overlap¬ 
ping venter, the sides of the abdomen, seen from above, showing strong constrictions. 

Arizona: Dublin, at flowers of Encelia, March 7, 1937 (Cockerell). 

A peculiar species, known by the broad shining abdomen with tergites 
gibbous at sides, and the gibbous scutellum, with very deep scutello- 
mesothoracic suture. In my manuscript table it runs near A. ocaiden- 
talis (Cockerell), which is entirely different, the cheeks with a sharp 
crest behind. But except for the slightly shorter wings, it runs near 
A . argentiniae (Cockerell), to which it is more nearly allied, differing con¬ 
spicuously by the smaller head, with convex, polished, elypeus, the dark 
stigma, the wings not brown and other characters. The cheeks are sub- 
angulate behind, but very hairy, and the angle is about opposite the 
middle of the eye, so that in Vicrcek’s table of northwestern species it 
it would run nearest to A . decussata Viercck, from Pullman, Washing¬ 
ton, but in that species (which is smaller) the second cubital cell re¬ 
ceives the recurrent nervure before the middle. 

Andrena prunorum arizonensis (Yiereck and Cockerell) 

Arizona: Gila River bridge, near Dome, at flowers of Salix , March 

7, 1937 (Cockerell). Three males were taken; two with the typical 
dark abdomen and black legs, and one with the abdomen broadly 
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ringed with bright red on first four tergites, and the legs red except at 
base. All have the clypeus light yellow with two black dots. 

This was described from the female, as a distinct species, but has 
later been held to be a form of A. prunorum Cockerell. These males 
differ from the A . prunorum by the dark brown tegulae, the distinct 
bluish tint of the abdomen, and the considerably narrower apical depres¬ 
sion of second tergite. Although the dark color of the abdomen is not 
constant, a recognizable subspecies is indicated. 

Very closely allied to this, with the dark tegulae and narrow depression 
of first tergite, is A . fracta Casad and Cockerell. The male A . fracta is 
smaller than that of A. arizonensis , and the abdomen is not bluish. 

Andrena flandersi Timberlake 

California: Morongo, 2600 ft., April 22,1937 (Cockerell). Deter¬ 
mined by Timberlake. 

Andrena mimetica falli Cockerell 

California: Morongo, one female at flowers of Isomeris arborea angu - 
stata Parish, April 21, 1937 (Cockerell). 

Concerning this form, see a paper by E. Gorton Linsley, shortly to be 
published. 

Andrena (Pterandrena) plumifera Cockerell 

California: Phelan, April 26, 1937 (J. L. Sperry). The hair of the 
thorax above is pale, not strongly fulvous as in the type, but the species 
is the same. 


Diandrena sperryi, new species 

Female.— Length 7 mm., anterior wing 5 mm.; robust, dark green, the meso- 
pleura and metathora bluer; hair of head and thorax abundant, grayish white; 
eyes black. Head large, the facial quadrangle broader than long; mandibles black, 
long and curved, simple; process of labrum narrow, highly polished, emarginato at 
end but this is not apparent when seen from above; clypeus convex, shining, with a 
smooth median line, and not very dense strong punctures; facial foveae dull white, 
rather narrow, occupying less than half the distance between antenna and orbit; 
vertex mainly dull, but a shining pit laterad of each lateral ocellus; antennae black, 
the flagellum rufescent beneath apically. Mesothorax shining on disc, finely punc¬ 
tured; scutellum rather coarsely and densely punctured, but shining in middle; area 
of metathorax well defined, triangular, with delicate but well-defined plicae; tegulae 
very dark, almost black. Wings hyaline; stigma large, dilute reddish with a dark 
border; second cubital cell receiving first recurrent nervure at a distance from base 
at least as great as length of first intercubitus. Legs black, with pale hair, hind knees 
dark; tibial sc opa of mostly long simple hairs, but those on dorsal side plumose. 1 

1 The pollen carried is globular, spinulose, yellow, evidently from a species of Compositae. 
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Abdomen broad, polished, weakly punctured, with only feeble indications of bands, 
the narrow depressed margins pallid; hair at apex pale, a little stained with brownish; 
venter practically black. There is no black hair at sides of face. 

California: near Adelanto, in the Mojave Desert, April 26, 1937 
(Cockerell). A second specimen, taken on the same day at Phe la n, is 
considerably smaller and less robust, but is I think surely the same 
species. Mr. Timberlake examined these specimens, and found them to 
be different from all those in his collection. The following key sepa¬ 
rates this from several superficially similar small forms: 

1. —Abdomen olive-green, not polished, with three very distinct white hair-bands 

beatula Cockerell. 

Abdomen not thus olive-green and banded.2. 

2. —Abdomen entirely dull, dark bluish; stigma solid dark brown. 

cyanosoma Cockerell. 

Abdomen evidently shining.3. 

3. —Thorax dark blue; stigma large, solid reddish brown. marinensis Cockerell. 

Thorax green.4. 

4. —Stigma pale reddish with a dark margin; area of metathorax reticulate-plicate, 

the metathorax on each side of the area reticulate_ spenryi, new species. 

Stigma solid brown.5. 

5. —Wings clear hyaline (on Calandrinia ).... new species Timberlake, Ms. (male). 

Wings dusky.6. 

6. —Tergites with broad pallid margins... .puthua Cockerell. 

Tergites without pallid margins.new species, Timberlake Ms. (female). 

jD. beatula is taken by Timberlake at Riverside on flowers of Baeria 
gracilis (De Candolle). I have named this species after the ardent lepi- 
dopterist, J. L. Sperry, who was with me when it was found. Timber- 
lake finds he can divide Diandrena into two groups one visiting Ona- 
graceae, the other the spring Compositae. In the former the scopa is 
composed entirely of long simple hairs. Up to the present time 19 
species of Diandrena have been described, all but four coming from 
California. 

Parandrena papagorum (Viereck and Cockerell) 

Arizona: Gila River bridge, near Dome, at flowers of Sdix, March 

7. 1937, females (Cockerell, Hobart, Dingess). This peculiar species 
was described under Andrena; Timberlake refers it to Parandrena 3 
which seems to be the best disposition of it. 

Mr. Timberlake writes that he has taken 398 species of bees at 
Riverside. This must be by far the greatest number known from any 
one locality. Robertson, collecting intensively for many years about 
Carlinville, Illinois, got 297 species. 
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SIBERIAN BEES OF THE GENERA HALICTUS, SPHECODES , 

AND IiYLAEUS 

By T. D. A. Cockerell 

The holotypcs of the new forms described will be found in The Ameri¬ 
can Museum of Natural History. 

Halictus (Chloralictus) angaricus, new species 

Female. —Length about or slightly over 5 mm., anterior wing 3.8 mm.; head, 
thorax and abdomen green. Head a little longer than broad, finely punctured, 
blue-green, including the dullish, densely punctured supraclypeal area; clypeus with 
the upper part golden green, suffused with coppery, but more than the lower half 
swollen, black; mandibles rufcscont in middle; flagellum red beneath except at base; 
hair of head and thorax scanty, rather dull white. Mesothorax mostly dull, but sides 
of disc shining, the whole surface closely and strongly punctured; the thorax above 
is yellowish groon, not bluish green; scutellum shining on disc; metathorax dull 
dark bluish, the area, as seen under a lens, crescentic, appearing granular; sides of 
metathorax bluish green, pleura more yellowish green; tegulae small, clear red. 
Wings hyaline, slightly dusky, stigma pale yellowish, nervures very pale, first re¬ 
current meeting second intercubitus. Legs mainly black, but knees, tibiae at apex, 
and the tarsi pale red, hind basitarsi with a dusky cloud. Abdomen yellowish green, 
shining, finely punctured, the margins of the tergites pallid; in the type the extreme 
base of third tergito is exposed, and is reddish; the abdomen is finely pruinose-pubes- 
cent, but without hair-bands. Microscopic characters: front excessively densely 
punctured; tegulae not punctured; postscutellum large, dull and granular; area of 
metathorax with very weak irregular plicae, more or less connected by a very fine 
reticulation. 

Siberia: Ust Balei, on the Angara River, July (Cockerell). 

By the sculpture of the mesothorax this resembles the German H. 
aeneidorsum Alfken, which is larger, with the front half of clypeus blue, 
and the mesonotum thickly hairy. From H. smeaihmandlus Kirby it is 
easily known by its small size, and the strongly and closely punctured 
mesothorax. Compared with H. mayacensis Cockerell it is considerably 
smaller, with shorter head. 

Halictus (Evylaeus) baleicus, new species 

Female (type).—Length about 7 mm., anterior wing 5 mm.; black, with the 
flagellum very obscurely brownish beneath, and the hind margins of the tergites 
narrowly pallid, slightly rufescent; hair of head and thorax moderately abundant, 
dull whitish. Head seen from in front broad, approximately circular; clypeus highly 
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polished, with strong, well-separated punctures; supraclypeal area shining, punc¬ 
tured; front dull. Disc of mesothorax shining, with distinctly separated punctures; 
scutellum with two shining areas, separated by a broad dull band; area of meta¬ 
thorax large, crescentic, coarsely rugulose, sharply defined behind; posterior trunca¬ 
tion sharply defined at sides; tegulae not punctured, shining dark brown. Wings 
hyaline, faintly yellowish, stigma large, pale yellowish; nervuros very pale, first re¬ 
current joining apical comer of second cubital cell. Legs black, with pale hair, a tuft 
of bright copper red at end of the long hind basitarsi; hind spur with five stout, 
not very long, oblique spines. Abdomen polished, the punctures very weak; tergites 
with basal bands of grayish tomentum, broad on third, but much narrowed in middle, 
thin poorly defined apical bands on third and fourth; hair at extreme apex yellowish. 

Male. —With very long antennae, and cylindrical abdomen, identical in nearly 
all respects with H. laticeps Schenck. The following key separates the closely allied 
species. 

1. —Mesonotum entirely dull, flagellum red beneath (Frankfurt, Germany). 

fulvicomis Kirby. 

Mesonotum distinctly shining.2. 

2. —Area of metathorax large; abdomen more robust, very black; flagellum all dark, 

or partly dusky reddish beneath. baleicus, new species. 

Area of metathorax relatively small.3. 

3. —Flagellum red beneath (N&net Bogsan, Hungary). laticeps Schcnck. 

Flagellum all dark. mendax Alfken (ajfinis Schenck). 

Bliithgen has stated that H. mendax is not a valid species, as distinct 
from H. laticeps. My male H. mendax was determined by Strand, and 
is without locality. 

Siberia: Ust Balei (type locality), July, five females and four males 
(Cockerell); Smolenschina, Aug. 17, one male (Cockerell). 

A female was sent, several years ago, to Bliithgen, who wrote that it 
was apparently new, but near H. fulvicomis Kirby. The strongly but 
sparsely punctured disc of mesonotum places it rather with H . laticeps 
and H. mendax , and the male also seems nearer to these species. In the 
male H. laticeps , the front is broader, so that the inner orbits converge 
more rapidly below. This is not identical with any species from the 
Maritime Province of Siberia. It is distinguished from II. sulcatulus 
Cockerell by the broader head, and abundant whito hair at sides of face. 
From H. tutihensis Cockerell it differs by the coarser and denser sculp¬ 
ture of area of metathorax, and the larger, paler wings. Another re¬ 
lated species is H . sibiriacus Bliithgen, based on a female, 7.5 mm. long, 
from the Radsoskowsky collection, collected in East Siberia. 

H. fulvicomis Kirby has been recorded from Irkutsk (Morawitz). 

Halictus (Evylaeus) minutulus^^cujiferus, new subspecies 

Female.— Agreeing with. H. minutulm Sqhenpk, except that the basal area of 
metathorax is very large, shining, with very strong plicae at base, but on the apical 
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half these are represented only by fine lines. Head approximately round seen from 
in front; apical part of flagellum obscurely reddish beneath. Mesothorax shining, 
with well-separated punctures, the sculpture between the punctures indistinct; tegu- 
lae dark reddish brown. Wings hyaline with a large pale yellow stigma, and very pale 
nervuros; apical truncation of metathorax shining, sharply defined all round. Legs 
black, including tarsi (H. semilaevis Bluthgen and H. sibiriacue Blilthgen have red- 
brown tarsi); hind spur with three oblique, rather slender spines, and a rudimentary 
fourth one (H. minutulus spur is quite the same). Abdomen shining, without hair- 
bands or spots, but apical part hoary with pale hair; hind margins of tergites rather 
obscurely rufescent. Length about 6 mm., anterior wing about 4.5 mm. 

Siberia: Smolenschina, Aug. 21 (Cockerell). 

H. minutulus varies in Europe; Schenck appears to have had no less 
than five names for it. I made a little table of some related species 
(females) as follows: 

1. —Polished band along inner orbits very distinct; plicae of metathoracic area strong, 

reaching margin. puncticoUis Morawitz. 

Polished band along inner orbits not evident; plicae of metathoracic area weaker. 

2 . 

2. —Larger, anterior wing nearly 6 mm.; hind tibiae with dense yellowish hair. 

laevis Kirby. 

Smaller, anterior wing about 4.5 mm.; hind tibiae with thinner grayish-white hair. 

minitfvlus Schenck. 

The Smolenschina bee goes exactly to H. minutulus in this table. It 
is not any of the species I described from the Maritime Province. Com¬ 
pared with H. brachycephalus Cockerell it has the metathoracic area 
much larger and more shining. H. perplexans Cockerell and H. tri- 
chorhinus Cockerell have the abdomen quite different. 

Halictus (Curtisapis) alinensis Cockerell 

Siberia: Smolenschina, Aug. 17 (Cockerell). 

The face is perceptibly broader than in the typical form, which comes 
from the Maritime Province of Siberia. 

Sphecodes angarensis, new species 

Fbmalm.—L ength about 9 mm., anterior wing 7 mm.; robust, the head and 
thorax with scanty pale hair; head, thorax and legs black. Head very broad, trans¬ 
verse, shaped nearly as in S. intermedium Blilthgen, but not so flattened above. 
Mandibles broad, black, faintly reddish apically, the inner tooth small and obtuse; 
labrum polished, with a transverse groove; clypeus very coarsely punctured; fourth 
antennal joint very short, broader than long, transverse, shorter than third when 
viewed from below; fifth longer than fourth, only a little broader than long; antennae 
black, the flagellum very faintly brownish beneath; vertex strongly and closely 
punctured, no crest behind ocelli. Mesothorax and scutellum highly polished, with 
very coarse irregular punctures, mesothorax with a median depression; area of meta¬ 
thorax coarsely and densely plicate; mesopleura coarsely rugosopunctate; tegulae 
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dark in front, clear reddish brown behind. Wings reddish fuliginous, very strongly 
colored; stigma very dark reddish; basal nervure falling far short of ncrvulus; second 
cubital cell high and narrow, receiving first recurrent nervure at about the beginning 
of its last third (in S. sibiricus the recurrent meets the second intcrcubitus); hind 
wing with ten hooks (8 in S. sibiricus ). Hair on inner side of hind basitarsi slightly 
yellowish; spurs dull red; hind femora swollen basally (stouter than in S. sibiricus). 
Abdomen with the first three tergites bright red, the following black; first tergite (as 
seen under microscope) ■with widely spaced shallow piliferous punctures, and very 
minute ones scattered between, the apical part with only small very widely spaced 
punctures; second tergite punctured like first, third with the punctures much smaller. 

Siberia: Ust Balei, on the Angara River, July (Cockerell). 

At first sight, this could be taken for S. sibiricus Cockerell, which has 
a similar broad head; but it is easily separated from S . sibiricus by the 
polished, sparsely punctured discs of mesothorax and scutellum and the 
more finely sculptured area of metathorax. It also lacks the broad 
black band seen on the third tergite of S. sibiricus . In the European 
fauna, S. spinulosus v. Hagens is a similar species, but with a longer 
head, more closely punctured mesothorax, and a groove in middle of 
scutellum. In S. spinulosus there is a conspicuous broad band of rather 
dense punctures on apical part of first tergite. 


Sphecodes fasciatus v. Hagens 

Siberia: Smolenschina, one female, Aug. 21 (Cockerell). 

Mandibles red, black at base; second antennal joint swollen, about as 
long as fourth, and third not much shorter. The first two tergites red, 
the second with a transverse black band, failing in middle, and not reach¬ 
ing sides; the second tergite has near base on each side a black spot, 
which is densely minutely punctured; first tergite impunctate, second 
with sparse punctures on basal part. Hind wing with five hooks. 

Bliithgen has recorded S. fasciatus from Irkutsk. My insect differs 
little from European S , fasciatus , and I will not venture to separate it, 
but if it is distinct, it is probably the female of S. impunctatus Meyer, 
described from the male and regarded as a race of S. fasciatus . A male 
I collected at Kychtak, Siberia, was sent to BHithgen, and he supposed 
it might be S . impunctatus . This small species and its relatives belong 
to the subgenus Sphecodium Robertson, 1903. 


Hylaeus cardioscapus Cockerell 

Siberia: females from Smolenschina, Aug. 21 (Cockerell) and Archan, 
August (Cockerell). The latter is rather more melanic. 
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Hylaeus sibiricus (Strand) 

Siberia: A female from Smolenschina, Aug. 17 (W. P. Cockerell) 
runs in my 1924 table to H. wilmattae Cockerell, but is very easily dis¬ 
tinguished by the interrupted yellow band on collar, s hinin g mesothorax, 
clear wings, and other characters. It is evidently the female of H . 
sibiricus , of which I have a male from the same locality. The long- 
cuneiform lateral face-marks are very pale yellow, the clypeus has a 
transverse red apical mark, the tubercles are light, and the tegulae have 
a light spot. In Hedicke’s table of Central European species (1930) it 
appears to run nearest to H. pectoralis Forster, but compared with a 
specimen of that species it is entirely different. 

Hylaeus atromicans Cockerell (variety?) 

Siberia: females from Smolenschina, Aug. 17 (Cockerell) and the 
University Station on Lake Baikal, August (Cockerell). 

H. atromicans was based on a single female from the east coast of 
Siberia. The holotype is now in the U. S. National Museum. The pres¬ 
ent specimens seem to agree well enough; they are readily distinguished 
from H. rinki (Gorski) by the plicate area of metathorax. On this 
character they would rather fall with H. pfankuchi (Alfken), which is 
smaller. The new specimens differ from the type of H. atromicans in 
being about as large as H. rinki. H. pfankuchi was described from 
Germany (1918). 


Hylaeus annularis Kirby (variety?) 

Siberia: Smolenschina, Aug. 21 (Cockerell). One female, differing 
from European specimens before me by having the collar entirely black, 
though the tubercles are light-spotted. There is a small cuneiform 
yellowish-white mark on each side of upper part of clypeus; the flagellum 
is clear red beneath except at base. 

Hylaeus communis excurrens, new subspecies 
Female. —Length about 6 mm., anterioi wing 5 mm.; black, almost without 
hair, the margin of the first tergito laterally has some very short, hardly noticeable 
hair. Head subelongate, not circular seen from in front; face marks confined to 
sides, orange, long-cuneiform, very slender below, above obliquely truncate, but at 
uppermost end rounded, so that the highest point is not on orbit; malar space very 
short; clypeus and supracylypeal area dull; facial foveae running parallel with orbit, 
and very close to it; antennae black, third joint about as long as fifth, fourth conspicu¬ 
ously shorter. Collar above with two very small yellow marks; tubercles yellow, 
tegulae with a large yellow spot; mesothorax dull, with dense but very evident punc¬ 
tures; scutellum somewhat shining, and the punctures larger; base of metathorax 
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with a broad transverse very strongly plicate glistening band, sharply separated from 
apical part of area, which is dull and granular; mesopleura finely punctured, like 
mesothorax. Wings dilute reddish brown, stigma dark reddish; first recurrent ner- 
vure meeting intercubitus. Legs black, with a yellow spot at base of front tibiae, 
and hind tibiae with about the basal third pale yellow. Abdomen highly polished, 
first tergite appearing impunctate under a lens, second very finely punctured; the 
microscope shows widely scattered excessively minute piliferous punctures on first 
tergite. 

Siberia: Smolenschina, near Irkutsk, Aug. 17 (Cockerell). 

Very like H. communis Nylander, but differs by the shape of the lat¬ 
eral face-marks, and the light marks on collar, It is not the variety 
ebeninus Foerster, the female of which has the front and middle tibiae 
yellow at base, and the hind tibiae with basal half yellow. The variety 
nigrifades Alfken is based on a black-faced female. I suppose that the 
present insect represents a valid race, but the discovery of the male may 
show it to be a distinct species. The metathorax is suggestive of H. 
gradlicomis Morawitz, but that is a smaller species, with the flagellum 
reddened beneath. 

The above species of Hylaeus may be separated (females) thus: 


. 1 .—Face all black; wings reddened; tubercles yellow. atromicans Cockerell. 

Face with light marks; tubercles at least partly light. 2 . 


2 . —Face-marks short, cunieform, white, next to upper part of clypeus, and away from 

“■kit®. annularis Kirby. 

Face-marks elongate. 3 

3. —Face-marks broad above. .’. 4 _ 

Face-marks narrow. cardioscapus Cockerell. 

4. —Face-marks orange, clypeus all black. communis excurrens Cockerell. 

Face-marks light yellow, clypeus with a red apical mark. sibiricus Strand. 

In general, the Asiatic Hylaeus-fmm seems to be very distinct from 
that of Europe. Alfken (1936) has recently published a list of thirteen 
species from Tadzhikistan and Turkmenia, and only one of these (IT. 
variegatus Fabricius) is in Hedicke’s table of central European species. 
Another ( H. punctus Foerster) was described from D alma tia 

C. P. Alexander (1935) has published a list of the species of Tipulaot 
Palaearctic Central Asia, and it is remarkable that the species arc nearly 
all peculiar to Asia. Even the common Tipula oleracea Linnaeus appears 
to be absent from Central Asia. 
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The bees recorded below, which will be found in The American 
Museum of Natural History, were collected a little more than ten years 
ago, but were set aside owing to the pressure of other matters. The 
Hahctines may be separated by means of the following table: 


1 . —Green species, with black abdomen. speaulibasis, new species. 

Black species. 2 . 

2 . —Male; flagellum long and black; basitarsi pale yellow_ metenus, new species. 

Females.3. 

3. —With distinct apical hair-bands on tergites. fimbriateUus Vachal. 

Without such bands.4, 

4. —With evident basal hair-bands on tergites; tergites with dark margins; postscu- 

tellum covered with dense tomentum.5 

Without such bands.9. 

5. —Larger species; disc of mesothorax highly polished. albescens Smith. 

Smaller; mesothorax duller, or quite dull. 6 . 

6 . —Head longer than broad.7. 

Head not longer than broad. 8 . 

7. —Supraclypeal area highly polished. callorhinus , new species. 

Supraclypeal area not polished. nasicensis Cockerell. 

8 . —Mesothorax dull; tegulao clear red. semivagans , new species. 

Mesothorax shining on disc. cattulus Vachal = vagans Smith (sens. lat.). 


9.—Larger species, wing over 6 mm.; mesothorax very highly polished and almost 
impunotato; postscutellum not covered by tomentum. 

svtepinus , new species. 


Otherwise.10. 

10 . —Mesothorax dull (partly shining in H. bambusarum ).11. 

Mesothorax shining; Rtigma reddish; postscutellum not covered with dense 
tomentum.13. 

11 . —With some obscure metallic tints, conspicuous on posterior truncation of thorax; 

poRtscutellum densely tomentose; area of metathorax shining. 

bambusarum, new species. 


With no metallic tints. 12 . 

12 .—Stigma dark brown; area of metathorax entirely dull. 

latitarsis semiopacus , new subspecies. 
Stigma dilute reddish; head very broad {Pachyhalicius ). 

puangensis, new species. 
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13.—Area of metathorax brilliantly shining posteriorly; hind basitarsi dark. 

sutepellus, new species. 

Area of metathorax not shining posteriorly; hind basitarsi red. 

perihirhdus , now species. 

Halictus (Pachyhalictus) puangensis, now species 
Female. —Length about 6.3 mm., anterior wing 5 mm.; black, veiy robust, the 
abdomen nearly 2.5 mm. across. Head very broad, as m H. burmanus Bluthgen, 
not evidently narrowed below, the vertex not elevated, the posterior ocelli, seen from 
in front, being on the line of the vertex (not below it, as in H. intricat us Vachal); 
mandibles reddish apically; flagellum red beneath, and the apical part somewhat 
reddened above; clypeus dull, with a pair of low bosses on lower margin, about as 
far apart as either from side of clypeus; supraclypeal area entirely dull; front dull, 
with very fine sculpture; vertex shining at each side of ocelli. Hair of head and 
thorax dull whitish, very scanty on head, very thin on mesothorax, dense and creamy 
white on postscutellum, dense on tubercles above and adjacent part of collar; margin 
leading to tubercles sharp and salient; mesothorax dull, entirely covered with a coarse 
raised network; scutellum dull and rough; area of metathorax very large, entirely 
dull, with very strong irregular plicae; posterior truncation dull, very broad, sharply 
bounded at sides and above; tegulae rather pale reddish. Wings dusky hyaline (com¬ 
pare H. mirbanvs Bluthgen), stigma dusky reddish brown, nervurcs pale, first recur¬ 
rent reaching apical corner of the rather narrow second cubital cell. Legs black, with 
pale hair, small joints of front and middle tarsi reddish, hind tarsi entirely rather dark 
red. Abdomen with first tergite polished and shining; the other tergites dullish, the 
second and third with a very fine pruinose pubescence, giving a bluish appearance, 
a pale hair-band (only visible at sides) at base of second, and margins of second and 
third with the hair a little denser, giving the effect of faint bands; fourth tergite with 
a band of pale hair on each side, and the actual margin brilliantly shining; caudal 
rims and apical margin with dense, slightly yellowish, hair. Microscopic characters: 
apical part of first tergite with excessively weak, hardly visible sculpture, and bare, 
abruptly contrasting with the second, which is covered with appressed hairs; hind 
spur with about three small dark teeth on basal half, the apical half slender and 
simple; front finely lineolate and irregularly subreticulate, the sculpture weak, not 
at all like that of mesothorax; scutellum coarsely reticulate, liko mesothorax; base 
of metathorax with large quadrate areas surrounded by raised margins, forming an 
excessively coarse network. 

Siam: Kum Puang Creek, Jan. 26, 1928 (Cockerell). 

In Bluthgen’s table (1926) this appears to run best to II. reticulosis 
Dalla Torre, from which it is easily known by the character of the 
pubescence, with the pruinose second and third tergites of abdomen. 
There is some resemblance to H. murbanus Bluthgen, 1931, from Singa¬ 
pore and Sumatra, which has a similar head, but the pubescence and 
sculpture are different. 

Halictus albescens Smith 
Siam: Nan, Jan. 14 (Cockerell), one female. 

This is H. albescens, as restricted in my table made from the types at 



1937] 


BEES FROM SIAM 


3 


British Museum (Ann. Mag. Nat. Hist., July, 1930, p. 56). It is not H. 
senescens Smith or H. lahorerms Cameron. 

Halictus (Indohalictus) latitarsis semiopacus, new subspecies 

Female. —Length about 5.5 mm., anterior wing 4.3 mm.; black, including mandi¬ 
bles, the flagellum very faintly brownish beneath; the scutellum, postscutellum and 
hind part of mesonotum appearing slightly greenish in contrast with the large, entirely 
dull, intensely black area of metathorax. Hair of head and thorax whitish, very 
scanty, but dense on tubercles, and a strong fringe along each side of metathorax. 
Abdomen shining black, without hair-bands; under side of abdomen with long yel¬ 
lowish hair. Wings hyaline, stigma very large, dark brown; second and third cubital 
cells very narrow, about equally wide; tegulae clear red. Very close to H. megregori 
Cockerell (Philippine Is.), and best regarded as a subspecies, but conspicuously 
smaller and less robust, with clearer wings, the smaller head with the face strongly 
shining on each side near the antennae. Typical H. megregori is 7 mm. long. 

Siam: Mekami River, Feb. 2, 1928 (Cockerell). 

Bltithgen (1926) considers H. megregori a synonym of H. latitarsis 
Friese, 1909, described from New Guinea. Bliithgen states that he has 
seen it also from Sumatra and the Philippine Islands. He states that 
the female is 6 to 6.5 mm. long. Friese’s description does not seem to 
contradict the reference, and we may consider that there is one very 
widely distributed species involved. It is a member of Bliithgen\s 
subgenus Indohalictus , most of the species of which have metallic colors. 

Halictus sutepinus, new species 

Female. —Length about 7.3 mm., anterior wing 6.3 mm.; black, with the meso- 
thorax, scutellum and abdomen highly polished, the pubescence whitish, very 
scanty. Head somewhat longer than broad, the face conspicuously narrower than 
in any of the fifteen species figured on PI. v of Bliithgen’s 1926 paper (Zool. Jahrb., 
Vol. LI); mandibles black; flagellum very obscurely brownish beneath; clypeus 
shining, with widely separated large punctures, and an indistinct median ridge; 
supraclypeal area convex, shining; front dull, except a shining band along orbits, and 
extending broadly to ocelli above; no hair covering sides of face. Mesothorax 
brilliantly shining, almost without sculpture, a strong median groove on anterior 
half; scutellum smooth and polished, bigibbous, with a median depression; post¬ 
scutellum dull, not covered with dense tomentum, the surface showing; area of meta¬ 
thorax large, with strong regular plicae, and a thick posterior margin; posterior 
truncation dullish, not sharply margined at upper part of sides; mesopleura highly 
polished, with very weak sculpture; tegulae very dark, almost black. Wings dusky 
hyaline, iridescent; stigma and nervures dark brown, outer nervures not much 
weakened, but lower side of third cubital cell very weak; lower apical comer of second 
cubital cell acutely pointed; first recurrent nervure meeting intercubitus. Legs 
black; hind femora with a large curled floccus; hind tibiae with long curled hairs be¬ 
neath, these plumose, with exceedingly long branches; on outer side the hind tibiae 
have short black spines. Abdomen long-oval, smooth and highly polished, except 
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that the second and third tergites have a broad dull band at base; no hair-bands, but 
sides of abdomen with glittering white hairs, and apex with dark hair; venter with 
long thin white ha ir. Microscopical characters: hind spur with five rather short 
oblique teeth; scutellum smooth and polished, the disc impunctatc, but with a median 
groove, and some strong punctures along hind margin; postscutcllum with the surface 
finely wrinkled, with fine irregular plicae; area of metathorax large, not sharply 
banded in middle behind, its surface with about 22 long plicae, which are rather ir¬ 
regular, with some little side branches, the surface beyond the plicae shining; upper 
part of front finely and closely punctured, the punctures running more or less in rows. 

Siam: Doi Sutep Mountain, Feb. 9, 1928 (Alice Mackie). 

I have not found any very close relative of this striking species. It 
resembles such species as H. albipes Fabricius, and differs from most of 
the Siamese forms, in having the surface of postscutellum exposed, not 
covered with dense tomentum. In Bingham’s table (Fauna Brit. 
India) it goes to H. gutturosus Vachal, which is the male of H. fimbriatel - 
lus Vachal, and is not at all allied. In my table of Philippine Islands 
species (Phil. Jour. Sci., XV, 1919) it runs out at 16, on account of the 
dark tegulae. It does not agree with any of Bluthgen’s species; it 
seemed to run near to H. tenasserimicus Bliithgen, but the shape of the 
head differs, and the antennae are quite differently colored. 

Halictus metenus, new species 

Male. —Length about 6 mm., anterior wing 4.7 mm.; black, with an apical band 
on clypeus (not having any upward projection), the labrum (except margin) and an 
elongated mark on each mandible cream color. Head approximately circular been 
from in front; orbits strongly converging below; face, front and cheeks with abundant 
grayish-white hair; clypeus dullish; upper part of front bare and very black, entirely 
dull; vertex shining, not elevated; scape all black; flagellum very long, obscurely 
brownish beneath. Mesothorax dullish, but shining on disc, with quite dense distinct 
punctures; scutellum strongly shining on disc; postscutellum densely covered with 
long grayish hair; area of metathorax poorly defined, broadly polished at sides and 
posteriorly, but the basal part with strong plicae; posterior truncation small, moder¬ 
ately shining, sharply defined at sides; middle of mesopleura strongly shining; tegu¬ 
lae amber color. Wings long, grayish-hyaline, stigma dark brown; nervures pale 
brown, outer nervures not weakened; second cubital cell broad, receiving recurrent 
nervure before end. Knees and basitarsi light yellow; anterior tibiae in front, the 
others at extreme apex, and small joints of tarsi, pale reddish. Abdomen highly 
polished, first tergite not evidently punctured under a lens; second and third tergites 
with narrow obscure grayish basal bands, weak in the middle. Microscopic charac¬ 
ters: third antennal joint very short, not quite so long as second; punctures of 
mesonotum largely running in rows; posteriorly, the mesonotum has strong close 
punctures, and a little band of hair along hind margin; the scutellum is in complete 
contrast, with extremely small punctures, and these lacking or nearly so on disc; 
the area of metathorax has about ten well separated plicae; first tergite polished, with 
excessively minute scattered punctures, but second completely contrasting, rugoso- 
punctate all over, though with a lens the difference is hardly noticeable. 
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Siam: Nan, Dec. 31,1927 (Cockerell). 

This cannot possibly be the male of any Rpecies recorded from the 
female in this paper. In Bingham’s table it runs to semiamnus Vachal 
(splendidulus Vachal), but it really resembles H. philippinensis Ashmead 
(vagans Smith), differing by the much longer antennae, darker'stigma 
and different area of metatorax. In a table by Bliithgen it runs to H. 
massurienm Bliithgen, which is much larger. It is not like any of the 
males described by Bliithgen in 1928; thus as compared with H. vul- 
canius Bliithgen, the vertex is not so elevated, the face is not so broad 
below and the clypeus is less produced. The orbits converge below 
much more than in H. perakensis Bliithgen. In the European fauna it 
falls nearest to the larger H. laevigatus Kirby, according to the tables, 
but it is really entirely different. The specific name is derived from a 
Malay word meaning black. 

I saw H. perakensis and H. vulcanius in the Museum at K ua la Lum¬ 
pur, and noted: 

H. •perakensis. —Small, very shiny black male, head oblong, face narrow; 
clypeus shining and all black, produced, apical comers projecting; area of metathorax 
long, dull, minutely roughened; wing with very large dark brown stigma; legs dark; 
abdomen brownish toward base. 

H. vulcanius. —Small, slender, very shining male, its clypeus transverse, all 
black; Rupraclypeal area polished, prominent; scutellum highly polished; area of 
metathorax dull, little soulptured; legs dark brown; abdomen brown. 

In some ways more related to H. metenus, but very much larger, is H. 
polygamus Bliithgen, which I saw at the same Museum, and of which 
I noted (male): 

H. polygamus .—Larger than H. impudicus Bliithgen; apex of clypeus broadly 
yellow; antennae very long, dark, faintly reddish; prothorax angulate on each side 
above, and above anglo white tomentum; mesothorax and scutellum all dull; hind 
basitarsi and base of tibiae yellow. 

Halictus fimbriatellus Vachal 

Siam: Nan, females, Dec. 28, 1927, flying about Mimosa pudica 
(Cockerell); Jan. 3, 1928 (Cockerell); Jan. 4 (Alice Mackie). 

Halictus (Evylaeus) semivagans, new species 

Female. —Length about 6.5 mm., anterior wing 5 mm.; black, including man¬ 
dibles, antennae (flagellum obscurely reddish apically) and legs (tarsi reddened at 
ends). Hair of head and thorax thin, with a hardly perceptible fulvescent tint 
dorsally; head broad, but clypeus prominent; clypeus and supraclypeal area dull, 
but sides of face shining; front entirely dull, vertex shining; cheeks with conspicuous 
white hair. Mesothorax dull, with dense very fine punctures; scutellum shining, 
with a median deDression: nostscutellum densely covered with fulvescent tomentum; 
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area of metathorax rather short, shining, with fine close parallel plicae which reach 
the hind margin (style of H. perhumHis Cockerell); posterior truncation shining, 
sharply defined all round, its upper comers angular; mesoplcura dull; tegulae amber 
color. Wings hyaline, stigma pale reddish testaceous, ncrvures pale, the outer ner- 
vures faint as in Evylaeiis; second cubital cell broad, receiving recurrent nervure a 
fair distance from end. Abdomen with first tergite polished, the others duller; ter- 
gites 2 to 4 with basal bands of gray tomentum, very conspicuous, but visible only at 
sides of second when abdomen is contracted; apex with pale hair. Microscopic 
characters: apical part of first tergite with very fine punctures and extremely minute 
transverse striae; hind spur with three long shining spines. 

Siam: Type from Ban Maa Hia, Feb. 11, 1928 (W. P. Cockerell). 
Also from Pahtoop Mountain, Jan. 11, at flowers of Convolvulus (Cock¬ 
erell). 

This is close to H. vagans Smith, but not the same. By the color of the 
tegulae it should be the allied H. cuniculus Vachal, but it cannot at all be 
reconciled with VachaTs description. In Bluthgcn’s tabic it runs to H. 
pheidolopsis Bliithgen as to sculpture, but abdomen is quite different; 
on abdominal bands to H. burmensis Bliithgen, but is otherwise different. 
It differs from H. nasicensis Cockerell in having the clypeus not shiny, 
and the area of metathroax different, of the type of H. perhumilis Cock¬ 
erell. Bluthgen regards both H. nasicensis and H. perhumilis as forms 
of H. vagans , but I am not persuaded that this is correct. 

Pahtoop Mountain, where we found H . semivagans, is a rounded lime¬ 
stone hill rising abruptly from the surrounding forested country, not far 
from Nan. It is rich in molluscs, and we collected there (determined by 
Tomlin) Macrochlamys hainesi V. Mts., Megaustenia siamensis (Haines), 
with varieties albescens Cockerell and virescens Cockerell, Haploptychius 
petiti Gould, Cyclophorus aquilus Sowerby, Prosopeas anceyi Pilsbry, 
Limnaea spadicea Morlet, and Indoplanorbis exustus (Deshayos). We 
found a cave, in which were numerous Orthoptera of the genus Tacky- 
dnes , a fly ( Sphaerophoria Indiana Bigot), and an interesting beetle, 
Hylophilus kempi Blair. The last was found by Miss Mackie, Jan. 10, 
in darkness. The other locality for Halictus semivagans } Ban Maa Hia, 
is near Chiengmai. 

Halictus (Evylaeus) sutepellus, new species 
Female. —Length about 5 mm., anterior wing 4.3 mm.; black, rather slender, 
with very scanty pubescence, not forming spots or bands on abdomen. Head ap¬ 
proximately circular seen from in front; mandibles black, flagellum dull red beneath; 
clypeus and supraclypeal area shining; lower sides of face, and also vertex, shining, 
but front dull, densely punctured. Mesothorax highly polished, with a median 
groove anteriorly, the microscope shows sparse minute punctures; scutellum shining; 
postscutellum minutely sculptured, not covered by tomentum; area of metathorax 
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hardly defined, the basal half with very fine irregular, partly anastomosing, rugae, 
this followed by a dull, transversely rugulose zone, and then by a broad polished one; 
mesopleura shining on disc, well punctured; posterior truncation of thorax well de¬ 
fined laterally; tegulae dark in front, red posteriorly. Wings dusky hyaline, stigma 
dark reddish; nervures very pale, appearing brown under microscope, the first re¬ 
current joining extreme apical comer of second cubital cell. Small joints of tarsi 
rufescent; hind spur with three dark brown oblique spines. Abdomen polished, the 
first tergite impunctate, but less than basal half of second with fine punctures, this 
basal area, under a lens, appearing dull and black, contrasting with the shining, almost 
brassy, surfaces in front of and behind it. 

Siam: Doi Sutep Mountain, Feb. 8, 1928 (Alice Mackie). 

This rather closely resembles H. lionotulus Cockerell and H . scintillans 
Cockerell, from the Philippine Islands, but is separated by the non- 
tomentose postscutellum and the characters of the abdomen. H. 
gedensis Cockerell, from Java, is also allied. 

Halictus (Evylaeus) perihirtulus, new species 

Female. —Length about 5.5 mm., anterior wing 4.3 mm.; black, including 
mandibles, antennae (the flagellum obscurely brown beneath), and legs, except that 
the hind tarsi aro clear red, and the other tarsi reddish, but much more dusky; pubes¬ 
cence scanty, grayish white. Head seen from in front approximately circular; cly- 
peus polished, with the lower marginal area roughened, and a sort of transverse ridge 
across the middle, only visible when looked at rather from above; sides of face shin¬ 
ing, and even the front with a sort of sericeous lustre, the surface minutely and very 
densely punctured; vertex shining. Mesothorax small, finely and densely punctured, 
but shining; scutellum dullish, with a Rhining space on each side of disc; postscutel¬ 
lum minutely sculptured, the surface exposed, not covered with dense tomentum; 
area of metathorax very large, with very fine plicae or striae, the apical part not 
shining; under the microscope the area is hardly defined, covered with very delicate 
anastomosing rugae, the apical part with very fine curved transverse rugae on a 
minutely sculptured surface; posterior truncation well defined, feebly shining; meso¬ 
pleura dull and rough; tegulae rufous. Wings hyaline, stigma red, nervures pale; 
second cubital cell broad, receiving recurrent nervure near end. Extreme base of 
front tibiae red; hind spur with two strong spines, on basal half. Abdomen broad, 
shining, hairy at sides and apex, but without hair-bands or spots; hind margins of 
tergites obscurely brownish; first tergite with extremely minute punctures, and trans¬ 
verse striae; second and third with the same type of sculpture. 

Siam: type from Kum Puang Creek, Jan. 26 (Cockerell). One from 
Mckami River, Feb. 3 (Cockerell), has the flagellum clear red beneath, 
and the tegulae amber color, but it seems to be only a variety. One 
from Nan, Jan. 13 (Cockerell), is small, with amber-colored tegulae, and 
mandibles red in middle. It is possible, but not probable, that these 
other specimens represent different species. 

This species is known from most of the small Siamese forms by the 
lack of conspicuous tomentum on postscutellum. I had at first confused 



8 


AMERICAN MUSEUM NOVI TATES 


[No. 950 


it with H. sutepellus, from which it is easily known by the dull apical part 
of metathoracic area. It seems near to H. cqmIIosus (Vachal), which 
was fully described by Bluthgen, but it differs at onco in the hind spur 
and the pubescence of thorax. In my table of Philippine Is. species it 
runs to H. megregori Cockerell ( latitarsis Friesc, according to Bluthgen), 
but that is larger, with much darker stigma, and other distinguishing 
characters. Also, by the moderately shining mesonotum it should 
probably run better to H. melanurops Cockerell, which is much larger 
and quite different. 

The specific name refers to the characteristic appearance of the ab¬ 
domen, seen from above, with outstanding pale hair all around. 

Halictus (Evylaeus) nasicensis Cockerell (variety?! 

Siam: Nan, female, Jan. 14 (Alice Mackie). 

This is so close to H. nasicensis, from N. W. India, that I cannot ven¬ 
ture to separate it. It is about 5.5 mm. long, anterior wing 3.8 mm. 
It diff ers from H. philippinensis Ashmead (specimen compared with 
type) by the conspicuously smaller and narrower head. They agree in 
having the supraclypeal area dull, whereas in the specimens from Nan 
ascribed to H. vagans Smith, the supraclypeal area is shining. The dull 
mesothorax, the sculpture of scutellum and the striatulatc front arc also 
characters to separate it from typical H. philippinensis. The microscopi¬ 
cal characters are: front microscopically striate; mesothorax with 
numerous small but very distinct punctures on a minutely tesscllate 
surface; scutellum with extremely minute punctures, much smaller than 
those of mesothorax; area of metathorax crescentic, well defined, cov¬ 
ered with irregular partly anastomosing plicae; hind spur with three 
stout spines; first tergite with very distinct, rather dose, fine punctures 
on apical portion, but the base has only,excessively minute piliferous 
punctures. 

Granting that this insect should be referred to II. nasicensis, and 
separated from H. vagans or philippinensis, it still remains a question 
whether, as Bluthgen held, H. nasicensis, along with II. emergendus 
Cameron, 1908, should be referred to H. matheranensis Cameron, 1907. 

Several years ago I made a table of Indian Halictus with black head 
and thorax, from the specimens in the British Museum, as follows: 

1. —Abdomen at least partly red.2. 

Abdomen not at all red.4. 

2. —Abdomen highly polished; first three tergites chestnut red; no hair bands; ner- 

vures pale, outer recurrent and intercubitus very weak; second cubital coll 
broad (Simla). indiem Cameron, type [= himalayemis Bingham]. 
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Abdomen less polished; first two tergites ferruginous, third, dark, contrast¬ 
ing.. 

3. —Wings pale brownish; second tergite not blackened laterally; abdomen with 

basal bands of tomentum on tergites 2 to 4. 

deesanus Cameron, type [ = serenus Cameron]. 
WingB clear; second tergite with a blackish patch on each side; second cubital 
cell much broader than in H. deesanus (Matheran). 

Iatisignatu8 Cameron, type. 

4. —Legs pale yellowish fulvous (female); anterior femora dark; nervures and stigma 

extremely pale; a small species of the subgenus Seladonia ..clarus Nurse. 
At least all the femora dark.5. 

5. —Males.6. 

Females.7. 

6. —Area of metathorax with very coarse rugae; sides of face with pure white hair 

(Himalayas). carianus Cameron, type [ = feai Vachal]. 

Smaller; area of metathorax dull and minutely roughened; all the tarsi pale red¬ 
dish yellow. con8trictus Smith, type [syn., pans Bingham]. 

7. —Area of metathorax with very coarse vermiform rugae; wings reddish; meso- 

thorax very distinctly punctured; abdomen very broad, tergites 2 to 4 with 
white basal hair bands (Salween Valley, Tenasserim).. .dasygaster Vachal. 
Area of metathorax not thus sculptured.8. 

8. —Stigma rufofuscous, dark; clypeus and supraclypeal area highly polished; hind 

margins of tergites hyaline. nireus Bingham [ — salutator Cameron]. 

Stigma pale reddish or yellowish.9. 

9. —Smaller; tegulae clear rufotestaceous; postscutellum densely covered with pale 

ochreous-tinted tomentum (Matheran)... . mother anensis Cameron, type. 1 
Larger; tegulae darker.group of H. albescens Smith. 


Without further reference to the specimens, it is impossible to say how 
many species or races are included in the series which Bliithgen refers to 
H. vagans Smith. Indeed, we cannot expect to reach certainty until 
good series, including both sexes, have been collected in the different 
localities. The synonymy quoted in the above table is due to Bliithgen. 


Halictus (Evylaeus) callorhinus, new species 
Female.— Length about 5.3 mm., anterior wing 4.7 mm.; black, with thin 
grayish hair, the second and third tergites with rather narrow basal bands of grayish 
tomentum; mandibles black; flagellum with a hardly perceptible brownish tint be¬ 
neath; tegulae dark brown, paler posteriorly. Wings rather dusky hyaline, stigma 
brown, nervures pale. Head suboval, but fairly broad; clypeus moderately shining, 
with a series of elongated grooves on lower part; supraclypeal area convex, highly 
polished, contrasting with all the surrounding parts; front moderately shining, with 
exceedingly delicate reticulate sculpture (as seen under microscope); vertex with a 
very broad polished area on each side of ocelli. Mesothorax shining, but punctured; 
scutellum brilliantly polished; postscutellum densely covered with tomentum; 

1 1 further noted of //. emergendus Cameron, type, from the same locality: stigma pale fulvous; 
tegulae light rufotestaceous; area of metathorax shining, with raised lines. A little larger than 
H . mother anen&ia, but the name species. 
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area of metathorax large, hardly defined, shining, with strong plicae on basal half 
(compare H. aemisculptus Cockerell); posterior truncation narrow, shining at upper 
end, sharply defined all around, the upper comers evenly rounded; mesoploura dull 
and rough, somewhat shining on disc. Second cubital cell broad, receiving recurrent 
nervure before end. Legs somewhat brownish, the tarsi reddish at end; hind spur 
very pale, with two very large spines, which are broadened apically (subspatulatc), 
and a long keel-like lamella. Abdomen broad, first tergite highly polished, practi¬ 
cally impunctate, except for a band of fine punctures in the subapical region; second 
tergite polished on basal third, duller and more sculptured beyond. 

Siam: Nan, Dec. 31, 1927 (Cockerell). 

A species of the H. vagans group, but amply distinguished by the shape 
of the head, the sculpture of the front and the peculiar hind spur. In 
my table of Philippine Islands species, it runs exactly to II. philippinen- 
sis , from which it is easily known by the polished supraelypeal area and 
other characters. Also, the stigma is more obtuse at end. 

Halictus (Evylaeus) bambusarum, new species 

Female. —Length about 6 mm., anterior wing about 5 mm.; black, robust, the 
dull posterior truncation of metathorax distinctly green; pubescence grayish, the 
postscutellum covered with dense tomentum, the abdomen with some very long hairs 
at sides of third and following tergites, and triangular patches of light tomentum at 
lateral bases of second and third tergites; mandibles black, faintly reddish apically; 
flagellum obscurely brown beneath; tegulae translucent rufotestaceous; wings hya¬ 
line, a little grayish; stigma reddish brown; nervures pale. Head broader than long; 
clypeus dull, depressed in middle, the apical part minutely striate; supraelypeal area 
flattened, large, dull, the microscope showing punctures and extremely minute longi¬ 
tudinal striae; at each side of supraelypeal airea is a little polished space; front dull, 
in middle appearing very black, the microscope bhows here a very dense striate-punc¬ 
tate sculpture, but at sides a very minute reticulation; vertex polished. Mesotliorax 
dull in front, shining posteriorly, with a faint suggestion of greenish; in front the 
microscope shows very weak piliferous punctures on a minutely tossellate surface, 
posteriorly the punctures can be seen with a lens; scutcllum highly polished; area of 
metathorax large, shining, with very distinct irregular radiating plicae, some with 
lateral branches; posterior truncation with its upper corners obtusely angular; meso- 
pleura dull and rough in front, shining posteriorly. Second cubital cell broad, re¬ 
ceiving recurrent nervure a considerable distance from end. Legs black, with pale 
hair, tinged with yellow on inner side of tarsi; hind spur reddish brown, with three 
very long spines. Abdomen broad, first tergite highly polished, second a little duller 
on apical half, the others dullish; the first tergite has extremely minute scattered 
punctures, as seen under microscope. 

Siam: near Weing Sa, Dec. 25,1927, on bamboo foliage (Cockerell). 

Resembles in a general way H. itaminus Cockerell, from the Philip¬ 
pine Islands, but that is larger, with quite different area of metathorax, 
and dark tegulae. The smaller size and dullish posterior truncation of 
metathorax distinguish it from H. postlucens Cockerell. I have com¬ 
pared it with H. gedensis Cockerell, from Java, and it is quite distinct. 
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Halictus vagans Smith 

Siam: Nan, Dec. 31, Jan. 8, Jan. 24, females (Cockerell). 

These specimens agree with Halictus philippinmsis Ashmead, 1905, 
which Bluthgen in 1926 declared to be a synonym of H . cattulus Vachal, 
1894 (ccdullus by error in Bingham, Fauna Brit. India). In 1928, 
Bluthgen placed H. cattulus as a synonym of H. vagans Smith, 1858, 
described from Borneo, having been collected by Wallace in Sarawak. 
Smith called it H. vagans because it looked very like the European H 
leucozoniuSj and so seemed like a wanderer from northern regions. H. 
philippinensis is so much smaller than H. leucozonius that the compari¬ 
son does not seem apt. I do not feel sure that the lengthy synonymy 
proposed by Bluthgen is really justified, but not having compared the 
types I am not in a position to correct him. 

Halictus (Chloralictus) speculibasis, new species 

Female. —Length 5.5 mm., anterior wing 4.5 mm.; head dark green, with the 
clypcus black; thorax black, with the mesothorax and scutellum blue-green; abdomen 
black, the tergites beyond the first with very broad brownish margins; tegulae trans¬ 
lucent reddish-testaceous; wings grayish hyaline, stigma pale dull testaceous, ner- 
vures very pale; legs dark brown, the tarsi pallid apically. Head broader than 
long; apical half of mandibles rod; flagellum obscurely reddish beneath; clypeus' 
shining, well punctured, flattened in middle, with a little tubercle at each apical 
comer; supraclypeal area not polished; front mainly dull, but a shining space (much 
more shining than clypeus) on each side next to antennae; vertex polished and shin¬ 
ing; hair of head and thorax dull white, thin. Mesothorax with an impressed 
line, shining on disc, finely punctured; scutellum highly polished on disc; postscutel- 
lum large, entirely dull black; area of metathorax poorly defined, finely plicatulate at 
base, swollen and shining behind; posterior truncation shining, sharply defined all 
round. First recurrent nervure ending not far from end of first cubital cell; outer 
recurrent and intercubitus much weakened. LegR with abundant whitish hair, a 
red brush at end of hind basitarsi. Abdomen broad, first tergite highly polished, ap¬ 
pearing impunctate under a Ions, second tergite shining and perhaps slightly greenish 
at base, dull beyond, and the following tergites also dullish; bases of tergites hoary 
with fine tomentum, on third especially forming an entire rather conspicuous band, 
and practically the Hamo on fourth. Microscopical characters: front very minutely 
but sharply striate-reticulate; a slender keel between antennae; plicae of metatho- 
racic area strongly wrinkled (much the style of H. xystonotus Vachal); tegulae not 
punctured; hind tibiae on inner side with long loose strongly plumose hairs; hind 
spur with three long spines; first tergite with excessively minute well separated punc¬ 
tures, tending to run in rows; punctures of second tergite similarly minute. 

Siam: Nan, Dec. 30, 1927 (Cockerell). 

Apparently near to H. paradnanus Strand, from Ceylon, but dis¬ 
tinguished by the dark antennae and the sculpture of the mesothorax. 
The tegulae and other characters readily separate it from H. serratus 
Bluthgen. The wings at once distinguish it from H. buccinus Vachal. 
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Ceratina (Ceratinidia) incertula, new species 

Female. —Length about 6.7 mm., anterior wing 4.3 mm.; black, with chrome- 
yellow marks as follows: apical band on clypeus connected with a broad vertical 
band which is subtruncate at upper end, but not at all notched, the distance between 
the vertical band and the lateral marks considerably less than the width of the band, 
and also less than width of lateral marks at that point; long lateral face-marks, 
broadened below (with no inwardly directed point), narrow above, the upper end, 
well above level of antennae, curving away from orbit; long transverse supraclypeal 
band; two large spots on front; mark on lower half of scape; broad band on cheeks, 
pointed at upper end; band on pro thorax, nearly failing in middle, but laterally 
connected with the yellow tubercles; four slender lines on mesothorax, the lateral 
ones very short; scutellum (but not axillae); broad band on first tergite, very deeply 
incised on each side of middle by a large black spot; slender line on second tergite, 
connected with a large spot at each side; broadly interrupted band on third tergite, 
enlarged laterally; fourth tergite with a pair of claviform marks, separated only by a 
line in middle; fifth with a band which is very broad in middle, abruptly narrowed at 
sides, not reaching lateral margins. Sixth tergite, labrum, mandiblos and flagellum 
all black; no yellow spot behind tubercles. Sides of mesonotum with the anterior 
half entirely dull and densely and minutely punctured, the posterior half mainly 
polished, but a broad dull densely punctured band runs across hind end of mosono- 
tum; disc of mesonotum with distinct punctures, well separated on a shining ground; 
tegulae rufotestaceous. Wings dusky, stigma and nervures reddish brown; basal 
nervure meeting nervulus. Anterior coxae large, with a rounded tubercle at upper 
end; all the knees, front and middle tibiae on outer side, and stripe on basal half of 
hind tibiae, lemon yellow; anterior tibiae red in front; tarsi light red; hind tibiae 
with copious pale hair. 

Siam: Nan, Jan. 13, 1928 (Alice Mackie). 

In my table in Ann. Mag. Nat. Hist., March, 1919, p. 246, this runs to 
C. incerta Cockerell, from which it is easily known by the yellow on 
middle and hind legs. It approaches C. laosorum Cockerell, 1929, also 
found at Nan, but that species has the vertical band of clypeus notched 
at upper end, scape all black and mesothorax without yellow lines. 
Another related species is C. corbetti Cockerell, 1929, from Kuala Lum¬ 
pur, but this differs in the pattern of the legs and other characters. Tho 
stigma of C. corbetti is much darker. 
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A NEW PRIMATE FROM THE UPPER EOCENE PONDAUNG 
FORMATION OF BURMA 

By Edwin H. Colbert 
INTRODUCTION 

While studying an exceptionally fine collection of Eocene mammals 
from Burma, made by Bamum Brown in 1923,1 had the good fortune to 
discover the specimen that forms the subject of this paper. It was as¬ 
sociated with some other fossils, all of which were very fragmentary, and 
because of its small size and its rather unpromising appearance it seem¬ 
ingly had been overlooked, or at least its importance had not been real¬ 
ized, when the collection was catalogued. 

This specimen, consisting of a fragmentary mandibular ramus con¬ 
taining a few teeth, would seem to be a primate, and as such constitutes 
an important addition to our knowledge of the upper Eocene Pondaung 
fauna of Burma. At the present time an extensive paper on the fossil 
mammals of Burma has been completed, a study based on the collection 
gathered by Dr. Brown in the Pondaung and the Irrawaddy formations, 
and naturally a consideration of the specimen to be described in this pres¬ 
ent contribution will be included in the above mentioned monographic 
study. In view of the fact, however, that the longer paper will not be 
published for some time, it seems advisable to bring out this preliminary 
description in order that some information about the new primate herein 
described will be available. 

I wish to express my deep appreciation to Dr. William King Gregory 
for the invaluable aid and the numerous helpful suggestions that he has 
given me during the preparation of this paper. 

The illustrations accompanying this description were made by Louise 
Waller Gcrmann. 


Simiidae (?) 

Amphipithecus mogaungensis, new genus and species 
Type.—A mer. Mus. No. 32520, a left mandibular ramus with Pi- 4 , Mj. 
Pajrattpbs. —None. 

Hoeizon. —Pondaung, Eooene. 

Locality. —One-half mile northwest of Mogaung, Burma. 

Diagnosis. —A relatively small primate. Mandible very deep and heavy in. 



2 


AMERICAN MUSEUM NOVITATES 


[No. 951 


comparison 'with the size of the cheek teeth, with a very short, vertical symphysis 
and a heavy lingual torus. There is a pronounced pit on the posterior surface of the 
symphysis for the genioglossus muscle. Mental foramen beneath the fourth pre¬ 
molar, and placed about midway between the alveolar and the ventral borders of 
the jaw. 

Dental formula seemingly ?— x — 3 — 3 - Premolars very much compressed antoro- 
posteriorly and transversely broad, due to the lingual extension of the postero¬ 
internal comer of each tooth. Crowns of premolars almost as high anteriorly and 
posteriorly as in the region of the central cone. Crown patterns very peculiar, con¬ 
sisting essentially of a central cone, from which run ridges anteriorly, posteriorly 
and internally, this last ridge joining at the postero-intemal corner of the tooth with 
a posterior transverse ridge, to enclose a postero-intemal fossa. 

Molars brachyodont, with trigonid and talonid of subequal heights, narrower 
anteriorly than posteriorly. Protoconid and metaconid ratlior close together, 
hypoconid and entoconid farther apart and forming a part of a continuous rim around 
the well-developed talonid basin. Paraconid seemingly present but very small, 
hypoconulid incipient. 

Roots of cheek teeth very long and vertical. P 4 with four rootR, of which the 
antero-internal one is small. P 8 with three roots, there being no antcro-intcmal 
root. Ps with two roots, one internal and one external, but so fused as to form a 
single transverse root. 

Canine root vertical, flattened, the internal surface being very flat and the ex¬ 
ternal surface being rather convex. No appreciable diastema between canine and 
second premolar. 

The generic and specific diagnoses are the same. 

To reiterate in a detailed manner the information set forth in the fore¬ 
going diagnosis, the following description is presented. 

As to size (on the basis of tooth dimensions), this new form is slightly 
larger than the Fayfim genus, Propliopithecus , and the American form, 
Pelycodus , and is more or less comparable to the bunodont artiodaetyl, 
Wasatchia. It is at once distinguished, however, by Hs very heavy man¬ 
dibular ramus and its short symphyseal region. The relationship be¬ 
tween the depth of the ramus and the length of the first molar may be ex¬ 
pressed in the following terms: 

Length of Mi = 6.3 mm. Depth of ramus = 19.5 mm. 

Length of Mi/depth of ramus = 6.3/19.5 = 31/100. 

In other words, the depth of the mandibular ramus is about three 
times as great as the length of the first lower molar. The mandibular 
symphysis is heavy and vertical, and its posterior border is opposite the 
second premolar. The ramus is thick, due to the well-developed lingual 
torus. The mental foramen is surprisingly high and in a posterior posi¬ 
tion, being beneath the fourth premolar. 
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Unfortunately the anterior portion of the mandible is broken away, so 
that no information is to bo had about the incisor teeth. However, the 
vertical position of the canine root renders impossible a very marked al¬ 
veolar prognathism of the incisors, and as this jaw is possibly that of a 
higher primate (as will be shown below) it probably had not more nor less 
than two incisors on each side. It would seem certain that there was a 
well-developed canine, three premolars (following the canine without any 
appreciable diastema) and probably three molars. The jaw is broken be¬ 
hind the first molar, so that the last two teeth are missing . 

Of the canine, only a basal portion, deep in the mandibular ramus is 
preserved. This fragment serves to give some information as to the posi¬ 
tion and the cross section of the root of this tooth. Evidently the canine 
root was flattened, with a very flat inner surface and a convex outer sur¬ 
face, and its long axis was placed obliquely to the dental arcade. The 
position of the canine root and the preserved portion of the alveolus show 
that this tooth was vertical. 

The prcmolars of this specimen are quite distinctive. They are 
characterized particularly by their rather high crowns and long roots, and 
by the peculiarity of their coronal surface patterns. Each premolar is 
very broad posteriorly and narrow anteriorly, and because of the short 
antero-postcrior diameters of these teeth, this causes the postero-intemal 
portion of each tooth to be extended lingually to a very considerable de¬ 
gree. Each tooth has a central cone, from which ridges extend anteriorly, 
posteriorly and internally. It is an interesting fact that the anterior 
and posterior ridges do not slope downward toward the base of the tooth 
to any appreciable degree, but instead they are almost as high as the cen¬ 
tral cusp. On the internal side of the tooth there is a very small anterior 
fossa or pocket, lying between the median transverse ridge and the ante¬ 
rior comer of the tooth, and a posterior fossa, lying between the median 
ridge and a posterior transverse ridge. These transverse ridges are not 
horizontal, but slope very strongly from the median to the lingual borders 
of the tooth, so that the fossae or pockets face obliquely upward and in¬ 
ward. The external or buccal side of each tooth is sculptured by a cingu¬ 
lum that runs in a semicircle from the base up to the anterior and poste¬ 
rior portions of the tooth, and by a central vertical ridge, extending up to 
the main cusp. All in all, the crowns of these teeth, though peculiar in 
their configuration and difficult to describe, are essentially similar to the 
bicuspids of some of the higher primates. The figure clearly shows their 
form. 

The last premolar has four roots, two internal and two external, of 



Fig 1 Ajnphipithecus mogaungensi &, new species Type, Amei. Mus. No 
32520, fragment of left mandibular iamus with toots of canmc and Pa and 
Crown view above, external lateral view below Thteo times natural size 
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which the anterior internal one is very small. There are only three roots 
in the third premolar, for there is no antcro-intemal root. The second 
prcmolar, of which the crown is missing, would seem to have a single in¬ 
ternal and a single external root, probably corresponding to the posterior 
roots of the fourth promolar, strongly fused to form one large transverse 
root. The roots of the cheek teeth are all extraordinarily long and verti¬ 
cal—a character typical of many of the higher primates 



j? 5 " fig. 2. Amphipithecua mogaungenaia, new species. Type, Amer. Mut>. No. 
32520. Internal latcial view. Three timeb natural size. 

The first molar is a somewhat elongated tooth, with a brachyodont 
crown and long roots. The trigonid is relatively low, so that it is not 
appreciably elevated above the talonid. The front portion of the tooth is 
somewhat narrower than the posterior portion, so that the protoconid 
and the metaconid lie closer to each other than do the hypoconid and the 
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entoconid. Those cusps are essentially conical, but a low transverse 
ridge connects the anterior ones, while anterior and postoro-transvorse 
ridges from the posterior cusps form a rim around the basined talonid. 
In front of the metaconid is a flat facet, the center of which shows a small 
pit, evidently indicating the presence of a very small paraconid. There 
are well-developed cingula on the anterior portion of the tooth, both ex¬ 
ternally and internally, while at the back of the molar there if) a very slight 
cingulum. At the external junction of this posterior cingulum with the 
talonid rim there is evidence of an incipient hypoconulid, but the indi¬ 
cations of this cusp are so slight that it may be considered as non-existent. 
It would seem that we see here the initial stage in the formation of a hypo¬ 
conulid. 

DISCUSSION AND COMPARISONS 

The relationships of this fragmentary specimen are difficult to deter¬ 
mine with complete accuracy, but an extended study on a comparative 
basis would seem to indicate that its affinities certainly must lie within 
(a) the primates, (b) the condylarths (comparing it in this case with 
Hyopsodus), (c) the rodents, and (d) the artiodactylH. These are the only 
mammalian orders in which the molars are comparable to the molar of 
the specimen in question, and of these orders only in the primates are 
there to be found premolars comparable to its premolars. 

Of these possibilities, the rodents and the condylarths may be pretty 
certainly eliminated. In the first place, the premolar pattern is quite un¬ 
like anything found in the rodents. Furthermore, the Hhapo of the ca¬ 
nine would preclude any rodent affinities for this specimen. Thus, about 
the only rodent resemblances are to be found in the general molar pattern 
(similar in a way to some of the Tertiary sciurids) and the depth of the 
mandibular ramus. But these are characters that can be duplicated in 
various other orders, to be considered below. 

Considering now Hyopsodus, it may be noted that the greatest resem¬ 
blance is to be found in the general pattern of the molar. Even here, 
however, the resemblances are due mainly to the common convergence 
of patterns, in which the presence of four or five main cusps, a basined 
talonid and a rather low trigonid are essential features. Yet in spite of 
certain resemblances there are very apparent differences in the first mo¬ 
lar, such as the anterior oblique ridge from the hypoconid and the pres¬ 
ence of a hypoconulid in Hyopsodus. Furthermore, when other char¬ 
acters of the specimen are compared with Hyopsodus the differences be¬ 
come even more pronounced. This is to be seen particularly in the pro- 
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fouud dissimilarity between the two forms in the premolars and in the 
depth of the mandibular ramus. 

The form now under consideration shows certain resemblances to 
some of the primitive bunodont artiodactyls in the construction of the 
molar. Thus the first lower molar of Amphipithecus is very close indeed 
to the same tooth of Wnsatchia, a dichobunid from the Eocene of North 
America, particularly because of the essentially similar character of the 
cusps, the low trigonid and basined talonid, and the anterior narrowing 
of the tooth. Yet even in these two very similar teeth certain differ¬ 
ences arc to be seen, especially in the beginnings of a crescent with medi¬ 
ally extending arms (an artiodactyl character) on the hypoconid of Wasa- 
tchia. And when other details in the two forms are compared, such as 
the build of the promolars and the configuration of the mandibular ramus, 
the differences between them arc seen to be pronounced. Therefore the 
specimen is to bo ruled out of the Artiodactyla. 

This loaves the primates to be considered, and here the resemblances 
would seem to be close in the form of the jaw and of the teeth. The 
depth of the mandibular ramus and the abbreviation of the symphyseal 
region arc characters of especial significance, for they approximate closely 
the condition to lie found in certain Tertiary and later primates. 

A comparison of Amphipithecus with the lemurs, either fossil or re¬ 
cent, shows so many differences that the Burmese form may at once be 
excluded from this group of primitive primates. Thus, the lemurs are 
characterized by the shallow mandibular ramus, the long mandible with 
a relatively horizontal .symphysis, the generally cross-crested or crescen¬ 
tic-crested molars and the comparatively simple and usually conical pre¬ 
molars. All of these characters arc in decided contrast to those of the 
form under consideration. 

Nevertheless, certain lemuroid features are to be seen in Amphipithe¬ 
cus. The premolars, for instance, might be considered as showing a 
somewhat intermediate stage between some of the primitive lemuroids, 
such as Pelycodus, and some of the primitive anthropoids. These teeth 
in the Burma form are much closer to those of the anthropoids than they 
are to those of the lemuroids, showing that the new genus is definitely of 
anthropoid relationships, while it retains some of its primitive lemuroid 
heritage characters. Then again, the first lower molar of Amphipithe¬ 
cus, by its form and the arrangement of its cusps, might have been de¬ 
rived from a lemuroid molar similar to that of Pelycodus, but again this 
tooth is advanced to a position closer to the anthropoids than to the lemu¬ 
roids by reason of its low trigonid and the loss of its sectorial characters. 
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Similarly, Amphipithecus may bo excluded from the tarsioid group. 
For the tarsioids are characterized by the shallow, elongated mandible, 
the more or less sectorial molars, the conical or simple prcmolars, and 
the shallow, inclined symphysis with forwardly inclined incisors and ca¬ 
nines, all of which characters are in decided contrast to the comparable 
features of Amph-ipithecus. 

The presence of three premolars in Amphipithecus at once suggests the 
possibility of a relationship with the South American Cebidae. Not only 
the dental formula but also the deep mandibular ramus and the abbrevia¬ 
ted symphysis are characters by which it resembles after a fashion the 
New World monkeys. 

In the New World monkeys the second premolar is a large, well-devel¬ 
oped tooth, considerably larger than the two prcmolars that follow it. 
In Amphipithecus, on the other hand, the second premolar was seemingly 
very small—evidently it was a structure that was disappearing. Con¬ 
sequently it would seem that the presence of a second promolar in this 
Burmese form may be merely the retention of a lemuroid or tarsioid char¬ 
acter in a primitive anthropoid form. 

It might be pointed out that there is a certain resemblance between the 
premolar patterns in this Burmese primate and in Alouatta, a resemblance 
that is shown in a graphic way by the accompanying figure. Yet this 
resemblance is not close enough to indicate any true affinity. It may be 
rather a parallelism in the development of these teeth. 

Then again, the deep ramus and the abbreviated symphysis of some 
of the South American monkeys, although affording a superficial resem¬ 
blance to the same features of the Burma form, are when critically exam¬ 
ined seen to be of a secondary and independent origin. 

All in all, it would seem that the main resemblance of Amphipithecus 
to the South American monkeys is to be found in the presence of a second 
premolar. And since the second premolar of the Burmese form is small, 
the evidence would seem to point to the fact that it does not constitute 
a character linking this new genus with the South American forms (in 
which the second premolar is quite large) but rather that it is a retained 
primitive feature in a true Old World primate. 

Since it would seem that Amphipithecus may bo logically eliminated 
from the lemuroids, tarsioids and platyrrhine primates, the question of 
its affinities to the Old World primates, the catarrhines, may now be con¬ 
sidered. In this connection some interesting comparisons may be made. 

The obvious comparison is, of course, that between Amphipithecus 
and the supposed primate from the Pondaung beds, Pondaungia. This 
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latter genus, described by Pilgrim, is characterized by its very smn.ll size , 
its quinquctubercular upper molars and its seemingly quadritubercular 
lower molars. Unfortunately, no direct comparisons betwen Pondaungia 
and the new genus can bo made, for the former consists of the first two up¬ 
per molars and the last two lower molars, whereas only the first lower mo¬ 
lar of Amphipithecus is known. But a comparison of a first lower molar 
against a second lower molar would seem to indicate that the two forms 
are quite unlike each other in their tooth characters. In Amphipithecus 
the molar is long, with a narrow trigonid and a broad, basined talonid; 
the metaconid is somewhat posterior to the protoconid and the entoconid 
is lingually placed as compared with the other cusps. In Pondaungia, 
on the other hand, the molar is more square in its outline, and the cusps 
would seem to bo aligned transversely. Again, the mandibular ramus of 
Pondaungia is rather shallow, a decided contrast to the very deep ramus 
of Amphipithecus. Therefore, even though the points for a direct com¬ 
parison between the two Burma specimens are few, the evidence would 
seem to be sufficiently strong to show that they are distinct, each from the 
other. 

Some of the earliest catarrhines are known from the lower Oligocene 
beds of the Fayfim, Egypt. Three genera are of particular interest, 
namely, Apidium, considered by Gregory as a structural ancestor of the 
cercopithecoid monkeys, and Parapithecus and Propliopithecus (to be dis¬ 
cussed below), forms seemingly ancestral to the higher anthropoids. In 
Apidium the last lower premolar is essentially conical, with only the be¬ 
ginnings of an internal cusp that might eventually lead to a bicuspid struc¬ 
ture, while the lower molars are marked by the multiplicity of cusps, 
there being, beside the four main cusps, a hypoconulid and a small cusp 
at the anterior end of the crista obliqua. The mandibular ramus is 
comparatively shallow. All these points are in decided contrast to 
Amphipithecus. 

Considering further the cercopithecoids, it is possible to make certain 
comparisons between Amphipithecus and some of the more advanced and 
geologically younger forms, such as Mesopithecus, a monkey from the 
Pikermi beds of Pliocene age. In Mesopithecus there is in the fourth 
premolar a high central external cusp with a cross-ridge running inter¬ 
nally from it, and anterior and posterior basins. In the third premolar 
the main cusp stands up prominently, without any cross crest running 
inwardly from it. These teeth, by reason of the development of their 
anterior and posterior basins and the lingual projection of their postero¬ 
internal comers, resemble to some extent the premolars of Amphipithe- 
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<m$. Yet there are so many differences in the premolars of these two 
forms that no close relationship between them is to be imagined. There 
should be noted especially the anterior and posterior height of the pre- 
molars in Amphipithecus , making the teeth flat across the top, rather 



Fig. 3. Left Ps-4, Mi of various primates and an artiodactyl. (H, Mat-*; K, 
Ps-4, Ml) 

Simiidae: —A. Amphvpithecus —Eocene, Burma; B. Parapithecus —Oligocene, 
Egypt; C. Propliopithecus —Oligocene, Egypt; D. Dryopithecus-- Miocene, 
Europe; E. Pan—Recent, Africa; F. Gorilla-- Recent, Africa; G. Hylobates — 
Recent, Orient; H. Pcmdaungia (this family?)—Eocene, Burma. 

Cercopithecidae:—I. MesopUhecus —Pliocene, Greece; J. Apidium —Oligo¬ 
cene, Egypt. 

Cubed ae:—K. Alouatta —Recent, Central America. 

Lemuredaje:—L. Pelycodus —Eocene, North America. 

Artiodactyla: —M. Wasatchia —Eocene, North America. 
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than pointed, a condition quite different than what is found in any of the 
cercopithecoids. 

In Mesopithecus, as in other cercopithocoid monkeys, the molars are 
highly specialized as bilophodont tooth, and therefore offer a great con¬ 
trast to the bunodont molar of Amphipithecus. 

Parapithecus and Propliopithecus are generally considered as being 
very primitive anthropoids, and as such are of particular interest in this 
comparative study. In Parapithecus the mandibular ramus is relatively 
more shallow than it is in Amphipithecus, the symphysis is relatively less 
massive, and it would seem probable that the mandibular rami diverge 
to a greater degree than was the case in the Burma form. In these re¬ 
spects it may be said that Parapithecus shows more primitive characters 
than does the new genus from Burma. On the other hand, the molars of 
Parapithecus resemble, to a certain extent, the molar of Amphipithecus. 
In the Fayfim genus these teeth are brachyodont, with talonids broader 
than the trigonids. It should be noted, however, that the difference in 
height between the trigonids and talonids is greater than in Amphipithe¬ 
cus, and that a hypoconulid is present. The premolars of Parapithecus 
are more primitive than those of Amphipithecus, and they consist essen¬ 
tially of simple cones with low, posterior heels. 

In many respects Propliopithecus shows more resemblances to Amphi¬ 
pithecus than does Parapithecus. In Propliopithecus the mandibular 
rami are less divergent (as was probably the case with Amphipithecus) 
than they are in Parapithecus, the mandible is heavy and deep, and the 
symphysis is strong. The molars are perhaps more advanced toward 
the anthropoid habitus than are the molars of Amphipithecus, for they 
are rather square, instead of being elongated. There is a well-developed 
hypoconulid. The form of the promolars, also, resembles to a certain 
extent the configuration of the promolars of Amphipithecus. Thus the 
fourth premolar of Propliopithecus has a high central cusp with a trans¬ 
verse ridge running inwardly from it, anterior and posterior fossae, and 
a somewhat lingually produced postero-intemal border. 

It was shown on a foregoing page that the length of the lower first 
molar is to the depth of the mandibular ramus in the ratio of 31/100. 
This may be compared with the ratios of molar length to mandibular 
depth in various primates as listed below. 

Ratio—length of Mi/depth of ramus 
Amphipithecus 31/100 

Mesopithecus 32/100 

Propliopithecus 37/100 



12 


AMERICAN MUSEUM NOVITATES 


[No. 951 


Proconsul 29/100 

Dryopithecus frickae 38/100 

Thus the relationship between the depth of the mandibular ramus 
and the cheek teeth is somewhat similar to what exists in certain anthro¬ 
poid pr ima tes, and is quite apart from the shallow mandibular ramus 
found in the typical lemuroids and tarsioids. 

An outstanding character of the jaw of Amphipithecus is the strong, 
well-developed lingual torus on the inner side of the ramus. In this re¬ 
spect the jaw of this specimen is most decidedly ape-like, since the pres¬ 
ence of a heavy lingual torus is a typical feature of the higher anthropoids. 
The accompanying table shows the proportionate thickness of the man¬ 
dibular r amu s beneath the first molar to the breadth of the first molar in 
various genera of primates. From the ratios, it is at once apparent that 
Amphipithecus in this respect resembles most closely certain anthropoids, 
such as ParapithecuSj Propliopithecus } Dryopithecus and Corilla. 

Ratio—width of Mi to width of 
ramus below Mi 


Amphipithecus 

66 

Parapithecus 

67 

Propliopithecus 

61 

Pliopithecus 

77 

Mesopithecus 

82 

Dryopithecus 

58 

Gorilla 

65 

Hylobates 

98 

Ateles 

94 

Alouatta 

85 


Another very characteristic feature of the mandible of Amphipithecus 
is the presence of a deep pit for the insertion of the genioglossus muscle 
on the posterior mid-portion of the symphysis. The presence of such a 
pit is a diagnostic character in the advanced primates, and can be seen 
particularly well developed in many of the platyrrhine and eatarrhinc 
genera. 

The position of the mental foramen beneath the fourth prcmolar and 
rather high up on the surface of the ramus is a feature that would seem to 
be peculiar to the genus now under consideration. That is, this fora¬ 
men is more posteriorly and more highly situated than it is in any of the 
other primates. Thus in the tarsioids, it is far forward, beneath the sec¬ 
ond and third premolars or beneath the second premolar and the canine, 
and it is located near the inferior border of the ramus. The same is true 
of the lemurs, where there are often two or three exits for the mental ca- 
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nal. In the platyrrhinos this foramen is beneath the second and thir d pre¬ 
molars while in most of the catarrhines it is beneath the third pr emo lar 
It is an interesting fact, however, that in certain of the advanced anthro¬ 
poids, particularly the gorilla and the orang, the mental foramen is be¬ 
neath the fourth prcmolar, as it is in Amphipithecus, although it is lower 
on the mandible. Thus again the new genus from Burma would seem to 
show its closest affinities with certain of the higher anthropoids. 

Again, the abbreviation of the symphysis and the crowding together 
of the canine and the premolars are characters that would seem to link 
this specimen definitely with the primates. Here too, the resemblances 
are with the more advanced primates belonging to the great anthropoid 
group rather than with the lemuroids and the tarsioids, in which the jaw 
is longer and the symphysis more extended. In this same category are 
the long, vertical roots of the cheek teeth in Amphipithecus, constituting 
still another resemblance to the higher primates, particularly to the more 
advanced members of the platyrrhino and catarrhine groups. 

The position of the canine root, as it is preserved, deep in the man¬ 
dible, affords a resemblance to some of the anthropoids, such as Parapithe- 
cus, Propliopithecus and Dryopithecus. The position of the canine al¬ 
veolus immediately in front of the second premolar, and without the 
intervention of an appreciable diastema, indicates that the canine was 
a strong, upright tooth, similar to the canines of the above men¬ 
tioned forms, and not a forwardly inclined tooth, such as is typical of 
the tarsioids. No definite conclusions can be drawn as to the form of 
the canine except that it was rather flattened. 

It has been stated in a preceding paragraph of this paper that the pre¬ 
molars and the molar of Amphipithecus are, generally speaking, some¬ 
what intermediate between the teeth of certain Eocene lemuroids, such as 
Pelycodus, and the primitive anthropoids, and it was also pointed out 
that these teeth of Amphipithecus are closer to the teeth of the higher pri¬ 
mates than they arc to those of the primitive lemuroids. That is, the 
premolars of Amphipithecus are, supposing a certain amount of change 
consequent upon evolutionary specializations, derivable from relatively 
simple premolars like those of Pelycodus, but by reason of their specialized 
crown patterns they are more closely comparable to the premolars of 
Mesopithecus, Propliopithecus, Dryopithecus and Oorilla. It might be said 
that the premolars of Amphipithecus are truly primitive anthropoid bi¬ 
cuspids. On the other hand, these same specializationsof the crowns in the 
premolars of Amphipithecus cause them to be different from the premolars 
of any of the above-mentioned forms, when close comparisons are made. 
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The first lower molar of Amphipithecus is similar in certain ways to 
this tooth in Pelycodus, particularly with regard to the arrangement of 
the cusps and the relatively broad talonid. On the other hand, this 
tooth in the Burma genus is specialized in many ways in the direction of 
the higher primates, such as Parapithecus , Dnjopithecus and the gibbon. 
Thus in both Amphipithecus and the gibbon the tooth is narrower anter¬ 
iorly than it is posteriorly and in both the tooth is somewhat elongated. 
Moreover, their general crown patterns are not dissimilar. But a close 
comparison will show many differences, so that in the final analysis the 
molar, as was the case with the premolars, is developed along a line of 
specialization that sets it apart from the molars of any other primates. 
Generally speaking, it may be said that the molar of Amphipithecus is 
much more primitive than are the premolars. That is, the molar shows 
by reason of its pattern, the development of the trigonid and talonid, 
and by its proportions, that it is about as close to the more primitive, 
generalized Eocene primates as it is to the more advanced forms. 

These features of the cheek teeth are brought out in the accompany¬ 
ing illustration. 


Amphipithecus 

Characters in common with: 

Size 

Depth of mandible 
Lingual torus 

Abbreviated, vertical symphysis 
Geniohyoid pit 
Position of mental foramen 
Dental formula 
Premolar pattern 

Molar pattern { £? 

Low trigonid 

Lack of hypoconulid 

Brachyodonty 

Great posterior breadth of M 

Long, vertical roots 

p 4 —4 roots, Pa—3 roots [P 2 —2 roots] 

Canine upright 

Canine root deep 

No diastema C-P* 
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CONCLUSIONS 

From the foregoing remarks it may be seen that Amphipithecus is a 
primate. Although it may be compared in a general way with various 
genera, it does not seem to show any particularly close affinities with any 
known form. 

Of the primates, the lemuroids and tarsioids may be eliminated from 
among the groups to which Amphipithecus might show any close genetic 
affinities. There remain, consequently, the platyrrhine and the catar- 
rhine primates, both of which groups contain genera in which certain fea¬ 
tures may show some resemblances to the form now under consideration. 

Amphipithecus is like the platyrrhine monkeys in the presence of a 
second premolar. It shows resemblances to the cercopithecoids (particu¬ 
larly Mesopithecus ) and to some of the anthropoids (particularly the 
gorilla) in the form of the last premolar. All in all, however, no very 
close comparisions can be made between the premolars of this new genus 
and any known primates, but generally speaking the greatest similarities 
are with the anthropoids. It shows resemblances to the gibbon, in a gen¬ 
eral way, in the form and structure of the first lower molar. On the other 
hand, this tooth in Amphipithecus is primitive, so that it resembles to 
some extent the same tooth in certain Eocene lemuroids. Amphipithecus 
resembles the higher primates, such as Dryopithecus , in the relatively 
great depth and thickness of the mandibular ramus and the brevity of the 
symphysis. It does not seem to resemble very closely any of the primates 
contemporary with it. It does not seem to be very close to Pondaungia y 
a supposed primate from the Eocene beds of Burma. 

Thus it may be seen that the exact position of this new genus is diffi¬ 
cult to define. It is probably an anthropoid primate, very possibly an 
early, in some ways specialized, relative of the higher anthropoids. It 
may in some way occupy a somewhat anomalous and separated position 
in the phytogeny of the anthropoid primates, but until further material 
is available, no definite conclusions can be made as to the precise affinities 
of this now genus. 

As to the family relationships of Amphipithecus , two possibilities are 
evident. In the first place, this new genus might be placed in the family 
Simiidae because of its obvious affinities to Parapithecus , Propliopithecus , 
Dryopithecus and the other higher anthropoids. If this were to be done, 
however, the long established distinction of the anthropoids as primates 
having only two premolars would be broken down. For this reason the 
desirability of including Amphipithecus in the family Simiidae is ques¬ 
tionable, even though the morphological details that characterize this 
genus make such a step a logical one. 
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In the second place, a new family or subfamily might be created to 
contain this single genus and species. But this would involve the found¬ 
ing of a new group of major taxonomic importance on vory fragmentary 
evidence. 
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INTRODUCTION 

Two complete skeletons and one immense skull of Xiphias gladius 
were secured near Louisburg, Nova Scotia, by the Michael Lemer Cape 
Breton Expedition of The American Museum of Natural History in 
July and August, 1936. One of these skeletons has been mounted for ex¬ 
hibition in the Museum's Hall of Fishes, while the other skeleton and 
skull have been deposited in the study collection of the Department of 
Ichthyology. A life-sized model (Fig. 1) of a North Atlantic record fish, 
weighing 601 pounds, caught by Mr. Lemer, was made by A1 Pflueger of 
Miami, Florida, and has been placed on exhibition. Casts of this fish 
were made while it was still fresh and color notes were taken by Mr. Lud¬ 
wig Ferraglio of the Museum's Department of Preparation. 

Unlike most scombriforms, which are brilliantly colored, the color of 
the swordfish is a nearly uniform, dull muddy purple on the back and fins, 
the belly being a dirty white and the flanks bronze. Conceivably this 
dull color may have concealing value for the fish as it seeks its prey. 

The swordfish follow the mackerel northward in July and August. 
Our party, however, did not find mackerel remains in their stomachs. 
We did find that the stomachs contained herring in abundance. Dr. C. 
J. Fish, the oceanographer, who has given close attention to the move- 
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ments of plankton and plankton-feeders, tells us he suspects that the her¬ 
ring feed at night when the plankton is near the surface and that the 
swordfish with their very large eyes see the phosphorescent glow caused 
by the movements of the herring in water containing light-producing or¬ 
ganisms. 

Table I.—Swordfish Measurements (in inches), Louisburg, 

July 21-Aug. 6,1936 


Total length, tip sword to 
notch caudal 106.5 

Tip sword to eye 39 

Head without snout 13 

Eye 3 

Base to notch caudal 6 

Lower jaw projects beyond 
eye 5.75 

Tip lower jaw to angle gape 9.5 

Tip lower jaw to angle gape 
groove 10.75 

Tip mandible to vent - 

Depth body at dorsal axil 18 

Thickness at dorsal axil 11 

Dorsal origin to tip 17 

Pectoral 14.25 

Anal 7.5 

Caudal lobe 22 

Caudal spread 31 

Origin to tip lower lobe sec¬ 
ond dorsal 3.5 

Origin to tip lower lobe sec¬ 
ond anal 3.5 

Length dorsal keel 7 

Depth dorsal keel 3 

Weight 225 lb. 


(eRt. total) 


Ill 

113 

140.5 
(est. 143.3) 

151 

141 

40 

40.5 

43 

(est. 46) 

55 

46 

— 

14 

17.5 

18 

17 

— 

3 

4 

4 

4 

— 

7 

— 

9 


— 

6 

— 

7 

13 1 /. 


— 

— 

— 

15 l A 


— 

— 

62 

57»/. 

557* 

— 

16.5 

— 

33 

32 

18 

16.5 

24 

18V. 


11.5 

17 

20 

16 


— 

11 

— 

15V. 


22.5 

22 

27.5 

26V. 


32 

32 

43 

37V. 


— 

— 

— 

4 l /s 


—— 

— 

— 

4V. 





8 1 /. 
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— 

— 

520 lb. 

6011b. 

535 lb. 


(dressed net) 


The expedition observed nothing contradictory to the common belief 
(Bigelow and Welsh, 1925, p. 242) that the swordfish pursues the herring, 
mackerel and cuttle-fishes and with sharp swings to the right and left 
strikes them with its sword and either cuts or stuns them. It certainly 
often swallows them whole, as noted by Raven and La Monte (1937) but 
some were found in the swordfish stomach with broken backs. 
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According to the fishermen the swordfish arc ordinarily rather slug¬ 
gish fish which cruise slowly at the surface, often with the dorsal fin cut¬ 
ting the water like a shark’s. When harpooned, however, they develop 
great speed. Bigelow and Welsh (1925, p. 226) say that sometimes when 
struck the swordfish “sound with such speed and force as to drive the 
sword into the bottom” and come up with the mud still sticking to the 
sword. It has long been known that sometimes they drive the sword 
“right through the planking of a fishing vessel” (ibid.). 

BODY-FORM AND FINS 

The preceding notes suggest the reason for the streamlined torpedo¬ 
like body (Fig. 2). The greatest cross-section is just behind the dorsal 
fin and is an oval. There is a general parallelism with the mackerel 
sharks (Isurus, etc.) and especially with the ichthyosaurs. 

The principal measurements of the fish from which the model was 
made were: 


Total weight 

601 lbs. 

Length to notch of caudal fin (Pu) 

151* 

Greatest depth of body behind first dorsal 

33* 

Height of dorsal fin 

w// 

Caudal spread (tt 7 ) 

377/ 


More detailed measurements, made by J. T. Nichols, are given in 
Table I. 

An analysis of the body forms and fins of Xiphias, Makaira and Islio- 
phorus by means of their inscribed rectilinear figures, as first ust'd by 
Gregory (1928a, 19285), reveals the following facts. 

Xiphias gladius .—The body of Xiphias is dolichosomatic if the sword 
is included (since the vertical diameter is less that 1/5 length Pp), but if 
the sword is not included, the body is mcsosomatic, for the vertical dia¬ 
meter is then greater that 1/5 of P'p. The head length is nearly one-half 
of the total length and may be considered macrocephalic. The forehead 
is flat to slightly concave and the entering angle is low. 

The caudal fin is hypermacrocercal, the maximum spread (tt') being 
about 11/2 times (ad + av). The spread of the caudal exceeds that of 
the mackerel sharks in proportion to the rest of the body (cf. Lamna). 
The caudal fin may be termed leptopygidial (delicate peduncle) for pd + 
pv is less that 1/4 (ad + av). 

The dorsal fin is greater than 3/4 the body depth and may be called 
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altiradial. It is situated very far forward, immediately above tbe pec¬ 
toral fins and but a little way in front of the center of gravity of the entire 
fish. Probably the forward position and great height are advantageous 
not only in keeping the swordfish on a straight course but also in facilitat¬ 




ing quick tur nin g of the head. During lateral strokes of the sword the 
dorsal fin would probably be nearly stationary except for the free margin, 
but the side swing of the sword could be checked by sudden stiffening of 
the body and fins. If the swordfish were attacked by a large shark (as re¬ 
corded by Bigelow and Welsh, p. 226), or by a killer whale, a direct ram- 
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ming action of the sword might be useful. From the large size and protrud¬ 
ing position of the eyes it is not improbable that the thrusts and sweeps 
of the sword may be closely regulated by the varying angles and distances 
of the opposite eyes with reference to the moving prey. In any event we 
may be sure that the dorsal, pectoral and anal fins arc important factors 
in quick maneuvering. Moreover, if the fish were cruising slowly at the 
surface, the protruding dorsal fin might well transmit the thrusts of the 
surface ripples and thus act as a wind-vane. Then if the fish swam into 
the wind it might be more likely to encounter shoals of plankton drifting 
before the wind with their accompanying herring and other fish. 

Here is a possible explanation of the protrusion of the dorsal fin above 
the surface in sharks, sailfishes, marlins and swordfishes. Unfortunately 
the literature of fishing, so far as we have been able to examine it, affords 
only the fact that swordfishes do cruise slowly at the surface. When 
they get near to a school of small fish they may sound and then rise 
through the school “striking right and left with their swords and then 
turning to gobble the dead or mangled fish” (Bigelow and Welch, op. cit., 
p. 225). We may be sure that the enormous eyes play a chief part in di¬ 
recting the sword play. 

The large erect dorsal is also necessary in order to meet the thrusts of 
the enormous caudal fin. The soft dorsal, originally elongate, is now 
nearly absent except for a small vestigial posterior dorsal. 

The anal fin, which is relatively large and conspicuous, doubtless co¬ 
operates with the anterior dorsal in steering, rising and falling. The pos¬ 
terior portion of the anal is vestigial. 

The pectoral fins are of a fair size, inserted low. 

The pelvic fins are lacking in Xiphias. 

“Makaira ampla ."—The body of Makaira, including the sword, is 
mesosomatic, for the body depth is greater than 1 /5 of the length. The 
head is macrocephalic but is considerably shorter than that of Xiphias. 
The entering angle is low. 

The caudal fin is more than twice the depth of the body and thus is 
definitely hypermacrocercal. Its spread, however, exceeds that of the 
tail in Xiphias. The caudal peduncle is about 1/5 of the body depth 
and is called leptopygidial. 

The dorsal fin is altiradial but is somewhat less tall than that of Xi¬ 
phias. It extends posteriorly quite far and is followed by the fairly 
well-developed posterior dorsal. 

The anal fin, both anterior and posterior portions, is quite well devel¬ 
oped. 
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The pectorals arc inserted low and are comparable to those of Xiphias. 

Long and slender pelvic fins are present. 

Ixtiophorux magHirci. -The body depth of Ixtiophorus is loss than 1/6 
of its length and the form is consequently doliehosomatic. The head is 
nmcroeephalie, proportionately much as in Makaira. 

The caudal fin is hypermacrocercal, for tt' is greater than twice the 
body depth. This caudal is the largest proportionately in our series. 
The caudal peduncle of Ixtiophorus is nomopygidial. 

The dorsal fin is more than 13/4 of the body depth and is thus super- 
altiradial. The posterior dorsal is well developed but in contrast to the 
sail is negligible. This immense anterior dorsal fin is the most conspicu¬ 
ous feature of Ixtiophorux. 

The pectoral fins are small and the pelvics are fairly well developed 
and long. 

The body-forms and fins of these three genera may be summarized as 
follows: 


Body-form 

Head 

Caudal fin 
Caudal peduncle 
Dorsal fin 
Pelvics 


Xiphias Makaira Ixtiophorus 

Doliehosomatic Mesosomatic Doliehosomatic 

Macroccphalic Macrocephalie Macrocephalio 

llypcrmacroccreal Ilypermacroceical Hypermacrocorcal 
IiCptopygidial Leptopygidial Nomopygidial 

Altiradial Altiradial Superaltiradial 

Absent Pioscnt Present 


At first sight one would be inclined to consider the marked general re¬ 
semblance between f he swordfish and the marlins as an evidence of fairly 
dost* relationship, but it is more probable that those two groups, the Xi- 
phiidae and tlx* lstiophoridae, are merely parallel families of seombriform 
fishes which were already well separated from each other in Upper Eocene 
or Lower Oligoeene times. 

As wo shall sec later, it is probable that in both families the dorsal fin 
originally extended nearly the whole length of the body, from the occi¬ 
put to the caudal peduncle. In the true sailfishes (Ixtiophorus) the an¬ 
terior part of the dorsal has become excessively largo; in the marlins 
there has probably been a secondary reduction of this fin except at the 
anterior end. In the swordfish line only the anterior part became exces¬ 
sively elongate, the posterior part greatly reduced. 
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SKELETON 

It seemed very desirable that the osteology of such an interesting 
form as Xiphias be described for it is so primitive geologically and yet so 
specialized structurally. However, it was not until after wo had drawn 
our figures of the various elements of the skeleton that we found Cuvier 
and Valenciennes’ (1831) beautiful figures of the skull of Xiphias and the 
skeleton of Tetrapturus. While their figures can scarcely be improved 
upon, we feel that a comparative discussion of the skeletons of Istiophorus 
and Xiphias is not uncalled for, because it may serve to bring out the sig¬ 
nificance of the habitus divergences of these two families, the Xiphiidae 
and the Istiophoridae (Table II). The literature of the Xiphiiformos 
deals chiefly with the taxonomy and problems of distribution of the group 
but there are numerous papers to be found that touch upon the osteology. 
Cuvier and Valenciennes (1831) give descriptions of the osteology of 
Xipkias, Tetrapturus and Istiophorus, but do not figure the latter; 
Briihl (1847) figures the skull and part of the vertebral column of Tetrap¬ 
turus and a dorsal view of the skull of Xiphias; Knox (1870) describes 
briefly a few skeletal details of Istiophorus and figures the first three ab¬ 
dominal vertebrae and the dorsal fin rays with their corresponding inter- 
neurals; Lutken (1877) figures the entire skelton of Tetrapturus; Goode 
(1883) figures the skeletons of Xiphias, Istiophorus and Tetrapturus; 
Regan (1909) illustrates a structural series with diagrams of the rostral 
region in several scombroids, including Istiophorus and Xiphias; and 
finally, Gregory (1933) figures the neurocranium of Istiophorus. 

The drawings are the work of Mrs. Helen Ziska and the photographs 
were taken by the Museum’s photographic department. 

The skeleton of Xiphias as mounted (Kg. 3) is particularly notable 
for its relatively stout column with but few segments. The stout block¬ 
like centra are necessary to meet the powerful thrust of the large tail and 
the adverse leverage brought about by the long rostrum. Also remarkable 
are the shortness and poor development of the ribs. The loss of pelvic 
fins was noted above but here we see that pelvic bones are lacking as well. 

The Vertebral Column. —Taking into consideration the close paral¬ 
lelism of the Xiphiiformes, it is of particular interest to note the striking 
heritage differences between Xiphias and Istiophorus as displayed in the 
vertebral column. 

Comparison of the two skeletons reveals a strong anteroposterior em¬ 
phasis of the centra and their processes in Istiophorus and a moderate 
dorsoventral growth in Xiphias. Cuvier and Valenciennes (1831) and 
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Briihl (1847) figure the vertebral column of the marlin, Tetrapturus , 
which agrees perfectly with that of Istiophorus, so that further discussion 
of the column of the sailfish will apply also to that of Tetrapturus . 

A vertebral count gives Xiphias fifteen pre-caudals and eleven cau- 
dals, including the tail centrum, to make a total of twenty-six vertebrae. 
The specimen of Istiophorus which was available for our study had twelve 
pre-eaudal and twelve caudal vertebrae, making a total of twenty-four. 
In Istiophorus prominent anterior neural zygapophyses form a slot into 
which the flattened, laminated and expanded neural spines fit (Fig. 4). 
The anterior zygapophyses overlap about two-thirds of the preceding 
neural spine in the anterior pre-caudals and increase in relative length as 
they pass rearward until in the posterior pre-caudals the zygapophysis is 
projected beyond the point at which the neural spine of the preceding 
vertebra arises. This forms a very rigid spinal column and seems to per¬ 
mit free movement in only the dorso-ventral plane. The posterior 
neural zygapophyses are barely produced. The ribs articulate with the 
centra in front of slightly produced transverse processes. 

Contrasted with these unusual specializations of the sailfish are the 
conservative, more generalized conditions found in the swordfish. The 
centra of Xiphias (Fig. 4) have a cuboid appearance as compared with 
the elongate, rather hour-glass shape of those in the sailfish. The neu¬ 
ral spines of Xiphias are not expanded and are well produced dorsally. 
The anterior neural zygapophyses spring obliquely upward rather than 
horizontally forward as they do in Istiophorus , and overlap slightly the 
neural spines of the preceding vertebrae. The overlap of the neural 
spine by the following anterior zygapophysis seems to be characteristic 
of the Xiphiiformes, for Kishinouye’s (1923) figures of mackerel and tuna 
skeletons do not show this condition. The posterior neural zygapophy¬ 
ses of Xiphias are strongly produced and, in marked contrast to Istio¬ 
phorus, are almost as long as the anterior zygapophyses. The ribs of the 
swordfish are inserted on short, stubby transverse processes. As noted 
above, the number of pre-caudal vertebrae is markedly different in the 
two genera. 

The caudal vertebrae of Istiophorus add to their firmly jointed dorsal 
side an haemal arch, which is practically an upside-down version of the 
neural arch (Fig. 4). With the exception of the first caudal vertebra, 
which has no anterior haemal zygapophysis, the remaining caudals have 
a pair of anterior haemal zygapophyses which together form a slot for the 
haemal spines of the preceding vertebrae. Among the other scombroids 
such a tendency is noted in Auxis. These anterior haemal zygapophy- 
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ses are not as long as their corresponding neural elements, but add appre¬ 
ciably to the lateral stiffening of the column. This mutual dovetailing 
of the vertebrae results in an almost complete elimination of lateral move¬ 
ment of one segment upon the other and probably favors use of the entire 
column as a spring under tension in the horizontal plane. It may per¬ 
haps be due to this peculiar spring-like character of the backbone that 
sailfishes are able to “walk on their tails,” that is, to shoot out of the wa¬ 
ter and propel themselves forward for a short distance by strong move¬ 
ments of the caudal fin against the water. 



Fig. 5. Hypural fan and supporting elements. 


In Xiphias the caudal vertebrae become slightly longer than deep, but 
the neural spines continue as in the pre-caudals, becoming smaller toward 
the tail. The anterior and posterior neural zygapophyses grade off pos¬ 
teriorly in keeping with the neural spines. Ventrally haemal arches are 
present and, like the neural spines, the haemal spines are not expanded. 
The anterior and posterior haemal zygapophyses are very slightly pro¬ 
duced. The vertebrae of Xiphias seem to be movable on each other in 
both the dorsoventral and lateral directions. 
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Hypurals. —The tail complex (Fig. 5) of Xiphias gladius seems to be 
more closely associated with the condition in the Istiophoridae than with 
any of the other groups of mackerel-like fishes. Allowing for the general 
anteroposterior emphasis of the post-cranial skeleton in the sailfish, the 
tail vertebrae and the arrangement of the hypurals are very similar in the 
two families. Two free hypurals (Fig. 5, a, 6) are noted in Xiphias, but 
evidence of their fusion with the other hypurals may be seen in Istio- 
phorus. Tetrapturus carries this fusion still further. The Istiophoridae 
have' the lateral hypural crest very well developed, whereas that of Xi¬ 
phias, while prominent enough, is much less so. Study of Kishin ouye's 
(1923) plates shows an almost complete lack of a deep notch in the pos¬ 
terior hypural complex of the other scombroid fishes but this notch is 
quite prominent in the Xiphiiformes. 

Shoulder-Girdle. —Just as there is a tendency toward an anteropos¬ 
terior emphasis in the axial skeleton of the Istiophoridae, there is also such 
a trend in the shoulder-girdle. The posterior angle of the cleithrum is 
extended somewhat more in Istiophorus than in Xiphias . The anterior 
border of the coracoid grows forward until it touches the cleithrum in 
Istiophorus, but not in the swordfish. In cross section the supracleith- 
rum of the sailfish would be a much flattened oval with the greatest di¬ 
ameter lying along the anteroposterior plane, while in the swordfish the 
cross section would be roughly circular. The posttemporal of Istio¬ 
phorus is incipiently three-pronged as in percoid fishes, while that of Xi¬ 
phias is definitely two-pronged. 

Pelvic Girdle. —There is no trace of pelvic bones or fin in Xiphias, 
while in Istiophorus these elements are well developed. 

Skull. —The skull of Xiphias gladius (Fig. 6) is approximately seven 
times as long as it is deep, whereas that of Istiophorus is about six times 
as long as deep. The long “broadsword” of Xiphias and the more deli¬ 
cate “rapier” of Istiophorus are the dominant and conspicuous features 
of the two skulls. 

Throughout the scombroid series the suborbital bones are rather 
weak and in Xiphias the reduction is almost complete. Although they 
were lost in our specimen, Cuvier and Valenciennes (1831) figure them as 
a row of thirteen minute bones not articulated with each other but ex¬ 
tending from the sphenotic process to the base of the parethmoid. 
Goode's (1883) figure of Xiphias does not include these suborbitals. In 
Istiophorus the suborbitals, while reduced from the primitive condition 
(as seen in Scomber), are relatively much larger than those of Xiphias . 
As a substitute for the lack of protection afforded the eye by the sub- 



view 












1937] OSTEOLOGY OF SWORDFISH AND SAILFISH 


17 


orbitals, a heavy, solid sclerotic ring is developed in Xiphias (Fig. 3), Is¬ 
tiophorus and probably in the other Xiphiiformes. 

The metapterygoid (Fig. 7), which is broad and quite prominently 
separate in Istiophorus , becomes narrow and closely articulated to the 
hyomandibular in Xiphias. The symplectic is well developed and normal 
in position in Istiophorus , but in Xiphias it is so well articulated to the 
quadrate as to give the appearance of being fused to it. The quadrate of 
the swordfish presents in side view the typical equilateral triangular 
shape, whereas in the sailfish it becomes expanded anteriorly, along with 
the lower border of the metapterygoid, to form a more or less quadrilateral 
outline. The significance of these differences is discussed below (p. 20). 

In both Istiophorus and Xiphias the parasphenoid (Fig. 8) flares 
abruptly to meet the broad and prominent vomer. In the sailfish the 
basisphenoid bone (Figs. 7, 8) is a well-developed Y-shaped bone, the leg 
of which articulates with the parasphenoid. Although Cuvier and Valen¬ 
ciennes (1831) state, “Jene trouve pas de sph&noide ant^rieur dans mes 
squelettes,” we find that in the swordfish (Xiphias) the characteristic Y- 
shaped basisphenoid is formed but, unlike that of Istiophorus , the leg of 
the Y does not reach ventrally far enough to articulate with the para¬ 
sphenoid (Fig. 7). 

The form and sculpture of the parethmoids in both of these genera is 
very similar to that of Scomber , the typically primitive scombriform fish. 

The well-developed opercular series of bones of Xiphias (Fig. 7) have 
their posterior edges serrated and are rather similar in pattern to those of 
the sailfish. Their large size in relation to the rest of the skull is a scom¬ 
briform heritage and is probably, according to Gregory (1933, p. 309), 
“conditioned ... by the voluminous development of the branchial appa¬ 
ratus.” 

In 1909, Regan figured a structural series of scombriform rostra, start¬ 
ing with Acanthocybiumj passing through Istiophorus and Xiphias , and 
culminating in the Eocene Xiphiorhynchus . Of this series we have had 
only two for study, Istiophorus and Xiphias . After long study of the 
formation of the sword in Istiophorus it became more and more apparent 
that certain of the elements had been wrongly homologized by Regan. 
In Istiophorus what he has called the frontal is really a separate bone (Figs. 
7,8) lying anterior to the frontal and dorsad to the nasal opening. This 
“frontal” of Regan has been rightly called nasal by Gregory (1933, p. 
317, Fig. 197). What then is the element labelled “nasal” by Regan? 
The maxillae do not form a part of the dorsum of the sword for they lie 
lateral and posterior to the premaxillaries. Gregory (1933) labelled the 
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element ventral to the nasal cavity as the lacrymal. However, it now 
appears possible that the lacrymal has become fused to the maxilla, for 
the mesial portion of this bone is certainly the seat for the characteristic 
anterior hook of the palatine over the maxilla (Fig. 9). In addition, the 
mesial ventral surface of this lacrymo-maxillary element abuts directly 
on to the vomer as does a typical maxilla. With the maxilla and nasal 
accounted for, we still lack a homologue for the greater portion of the 
sword. We believe that the element labelled ‘‘nasal” by Regan in Istio¬ 
phorus is nothing more than the ascending branch of the premaxilla, so 
that the sword is made up entirely of the premaxillae in the sailfish. 

The formation of the sword in Xiphias, however, still remains for con¬ 
sideration (Figs. 6,7). There are two possibilities: either the swordmay 
be made up as in the sailfish or it may be made up of other elements and 
merely parallel that of Istiophorus. If the nasals in Xiphias have been 
pushed forward and outward laterally by the forwardly expanding fron- 



Fig. 9. Istiophorus: relations of maxilla to surrounding elements. A, palatal 
view; B, oblique left side view. 


tals until they are nowrepresented by a mere sliver situated above the nar- 
ial cavity but covered dorsally by the overhanging frontals, then the ele¬ 
ments of the sword may be homologized with those of Istiophorus . How¬ 
ever, all the authorities who have concerned themselves with this prob¬ 
lem (Cuvier and Valenciennes, 1831, Bnihl, 1847, and Regan, 1909) nam e 
the dominant element of the Xiphias sword the nasal. Structurally this 
is the same element which we have identified in Istiophorus as the ascend¬ 
ing ramus of the premaxilla. 

The bone that we identify as nasal retains part of its primitive asso¬ 
ciation with the narial cavity for it enters the cavity anteriorly. There 
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is also no evidence of any other nasal elements. If therefore we are to 
homologize the elements of the sword with those of the sailfish, we must 
acknowledge its identity as the nasal. Thus in the sailfish (Kg. 8) the 
enlarged nasals form the main part of the broad roof of the skull above 
the narial cavity and they serve to stiffen the base of the sword on the 
dorsal surface, whereas in Xiphias (Fig. 6) the narrow nasals have grown 
forward along with the premaxillae, meeting in the mid-line on the dorsal 
surface of the sword itself in front of and laterally to the elongate der- 
methmoid. Apparently the entire rostrum of the swordfish must be 
stronger and better braced than that of the sailfish. 

In both types the greatly enlarged and expanded ethmoid complex 
must play an important part in acting as a combined thrust block and 
buffer between the cranium and the ram. The ethmoid complex as a 
whole is nearly filled with a mass of thin spongy bone, the interior of 
which reminds one of a wasp's nest. The innumerable small cells seem 
to form a reservoir of oily substance, which in life is probaby enclosed in 
a continuous chamber under relatively high pressure. As seen from a- 
bove, after the removal of the surrounding roofing bones the ethmoid 
complex would be roughly wedge-shaped, the point of the wedge being 
directed anteriorly. In Istiophorus the middle portion (mesethmoid, 
dermethmoid) ends in front and below in a Y-shaped column which rests 
firmly on the broadly expanded platform of the vomer. The broad rear 
of the wedge is formed by the paired parethmoids (Fig. 8) (prefrontals), 
which meet in the mid-line in front of the orbits, of which they form the 
front pillars; they rest below upon the vomer and palatines. Each one 
is pierced by the large olfactory foramen. In Xiphias the spongy mass 
is of great size but otherwise we detect no important difference from 
Istiophorus except that the mesethmoid is greatly prolonged in front and 
its spongy part more expanded. 

The mandible of Xiphias (Fig. 7) is very short in proportion to the 
length of the skull and does not extend as far as the anterior edge of the 
maxilla. In Istiophorus , however, it extends relatively much farther for¬ 
ward, although it does not approach the tip of the rostrum. The lower 
jaw of the sailfish differs from that of Xiphias in having a predentary 
bone. Although Cuvier and Valenciennes do not figure a predentary 
bone in Tetrapturus } Regan lists it as one of the family characters of the 
Istiophoridae. Both Xiphias and Istiophorus possess a sesamoid articu¬ 
lar bone on the mesial surface of the articular (Starks). Although the 
pattern of the lower jaw is very similar in both there is a marked dorsal 
convexity in that of Istiophorus . 
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The cranial vault in Istiophorus is wide transversely and shallow dorso- 
ventraily. Its roof is formed by the frontals, sphenotics, pterotics, parie- 
tals, epiotics and supraoccipital, the latter extending far forward to 
meet the frontals. This roof is strongly built and braced to resist the 
posterodorsal stream of stresses from the rostrum; it also supports the 
strong suspensorium of the oralo-branchial complex. The sides of the 
cranial vault are formed chiefly by the “ahsphenoids,” prootics and 
opisthotic-exoccipitals. The latter in turn form a stiff secondary floor 
for the b rain -stem and rest firmly on the very strong vertically deepened 
basioccipital. The prootics are continued ventrolaterally into large 
stiff buttresses, which in turn border the capacious chamber for the eye 
muscles, and are continuous below with ascending wings of the parasphe- 
noid. Both the basioccipital and the prootic buttresses receive the pos- 
teroventral thrusts from the vertically arched and very stiff keel bone 
(parasphenoid), which also supports the slender stem of the basisphenoid. 
The keel bone, which is stiffened against buckling by its triangular mid¬ 
section, thus transmits and distributes part of the backward thrusts from 
the rostrum as well as the forward thrusts from the vertebral column. 
The tripartite occipital condyles are very strongly braced to resist both 
fore-and-aft pressures and torsion. 

In Xiphias the conditions of the cranium are nearly as described above 
except that the entire cranial vault is shorter anteroposteriorly and wider 
transversely, the lateral ventral buttresses of the prootics around the 
myodome have the anterior borders reflected and deficient toward the 
outer margins; the ventral stem of the basisphenoid is not ossified. On 
the roof of the occiput the narrow fossae for the mm. levator arcus pala¬ 
tini, dilatator operculi, levator operculi and trapezius are all relatively 
small. 

The sphenotic and pterotic facets for the hyomandibular in Istio¬ 
phorus are extended anteroposteriorly and the wide suspensorium is di¬ 
rected mostly downward. In Xiphias the pterotic facet is shorter and 
tilted backward and upward, so that the suspensorium is directed 
more backward; correlated features are the anteroposterior shortness of 
the metapterygoid, quadrate and preopercular, and the small size of the 
mandible in Xiphias . 

We have examined the habitus features of the skulls of the sword-fish 
and the sailfish which separate them so distinctly from the re mainin g 
scombriform fishes. Where is the scombroid heritage? As a typical 
‘‘primitive” of the group, Scomber (Figs. 7, 10) serves admirably. The 
dorsal aspect of the skull of Scomber shows the same occipital pattern of 
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elements as in Xiphias or Istiophorus. The arrangement of the crests 
is similar in all, differing only in proportions. The relatively longpre- 
maxillaries are showing a tendency to extend themselves forward. The 
narrow finger-like nasals overlap the premaxillaries. With the forward 
growth of the premaxillaries the nasals are ready to follow in Xiphias, 
while in Istiophorus the nasals widen laterally but retain their primitive 
position as in Scomber. 



Scomber 

Fig. 10. Scomber, top view of skull. 


In side view the skull of the mackerel (Fig. 7) differs markedly from 
Xiphias in the large size of the suborbitals. The lacrymal, plastered over 
the maxilla in Scomber, perhaps has become fused to it in Xiphias. The 
opercular series is large and dominant in both. The parethmoids are 
strikingly alike in all of these genera. The reduction of some of the ele¬ 
ments in the Xiphiiformes, notably the pterygoids, is probably the result 
of altered stresses developing with the evolution of the sword. 

CLASSIFICATION AND PHYTOGENY 

The Xiphiidae and Istiophoridae, although generally parallel fami¬ 
lies with more or less divergent habitus details, are yet tied together in a 
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common scombroid heritage, which, as recognized by Regan (1909, p. 
70), includes the following among other characters: 

(1) Maxillaries more or less firmly attached to the nonprotractile premaxillari es 
which are typically produced and pointed anteriorly. 

(2) Cranium with orbito-rostral portion elongate and postorbital portion 
abbreviate. 

(3) Parietals separated by supraoccipital. 

(4) No orbitosphenoid. 

(5) Basisphenoid present. 

(6) Prootics giving rise to an osseus roof for the myodome. 

(7) Vertebral column of solid centra, which are coossified with the arches. 

The generic “habitus” characters in the skeletons of Xiphias, Istio- 
phorus and Scomber are set forth in Table II. 

It has long been known that the swordfish (. Xiphias gladius) is a 
highly specialized end-stage of the scombriform series. Cuvier and Valen¬ 
ciennes (1831) so considered it and Regan, more recently (1909), concurs 
by placing it in the division Xiphiiformes along with the living marlins 
and sailfishes (Istiophoridae) and three extinct families (Palaeorhynchi- 
dae, Blochiidae and Xiphiorhynchidae). All these families date back 
to Eocene times, while Acestrus (Xiphiidae) and Xiphiorhynchus are 
found in Lower Eocene deposits. The Scombridae also begin in the 
Lower Eocene, whereas the other scombroids do not appear until the 
Oligocene period. The fact that the structurally primitive family 
(Scombridae) and its highly specialized offshoots (Xiphiiformes) were 
living side by side in early Eocene times seems to indicate that the latter 
stemmed off from the scombrids in the Cretaceous. 

The Eocene fish, PalaeorhynchuSj with its high elongate dorsal, its 
neural and haemal spines with thin posterior laminar expansions and well- 
developed pelvic fins, seems to point the way toward the Istiophoridae. 
Palaeorhynchvs must have its high number of vertebrae (from 50 to 60) 
reduced, however, before it attains the Istiophorus condition. 

On the other hand, the Upper Eocene form Blocking, placed by Smith 
Woodward (1901) in the Blenniiformes but subsequently referred to the 
Xiphiiformes by Regan (1909), seems to be near the stem of the Xiphiidae. 
In its lack of pelvic fins and girdle, stout and few-segmented column, 
unexpanded neural and haemal spines and its short feeble ribs, Blochizts 
compares quite favorably with Xiphias . 

Gregory (1933) published a pictorial phylogeny of the scombriform 
fishes in which Xiphias was depicted as branching from the istiophorid 
line relatively late in the history of the group. From the evidence assem- 
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bled in this paper it appears, however, that the foregoing idea was prob¬ 
ably incorrect and that we must adopt Regan’s view (1909) that the Xi- 
phiidae and Istiophoridae run back separately to basal Eocene times, par¬ 
allel but distinct. 
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MORE COMPLETE REMAINS OF A CHELONIAN, SYLL0MU8 
CRISPATUS COPE, FROM THE MIOCENE OF VIRGINIA 

By Charles T. Berry 


In 1896 Cope 1 described a new genus and species of Cheloniidae from 
the Miocene beds on the Pamunky River, Virginia. This new turtle, 
Syllomus crispatus , was based upon two fragments of carapace and part 
of a humerus. No additional material belonging to this species has been 
recognized until, on June 14,1936, the present author collected a nearly 
complete specimen of S. crispatus from a Miocene exposure on the Vir¬ 
ginia side of the Potomac River. This additional material greatly ex¬ 
tends our knowledge of Cope’s species although altering only slightly 
some of his generalized generic characters. 

During the month of June the author visited Horsehead and Strat¬ 
ford Cliffs (better known under the collective name of Nomini Cliffs), 
Westmoreland County, Virginia. The purpose of the trip was to obtain 
additional remains, if possible, of Peritresius virginianus which had been 
obtained from Horsehead Cliffs the previous June. 2 Only scattered 
plates of this turtle were found while a nearly complete specimen of S. 
crispatus was collected about 50 feet south, and at an elevation of about 
7 feet above beach level, from the type locality of Peritresius virginianus. 

Specimen. —The specimen consists of the nuchal, first to seventh neu- 
rals inclusive, and the second postneural; first suprapygal, and portions 
of all the costals of the carapace. The plastron is represented by a por¬ 
tion of the left hyoplastron, right and left hypoplastron, and right and 
left xiphiplastron. Also portions of first, second and eleventh right peri¬ 
pherals, first to sixth inclusive and eleventh left peripherals, and pygal, 
also portions of both right and left scapular, pubis, coracoid, ischium, a 
bone of the skull and several vertebrae. 

Locality. —The remains were collected in a bed about 7 feet above 
the beach at the southeastern end of Horsehead Cliffs, Westmoreland 
County, Virginia. 

Horizon. —The age of the beds exposed in these cliffs has been long 


1 Cope, E. D., 1896, ‘Sixth Contribution to the Knowledge of the Marine Miocene Fauna of 
North America,' Proc. Amer. Philos. Soc M XXXV, pp. 13&-140. .... , 

* Berry, C. T., and Lynn, W. G., 1936, *A New Turtle, Peritresius virgimanus, frpm the 
Miocene of Virginia,' Proc. Amer. Philos. Soc., LXXVI, No. 2, pp. 175-190. 
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disputed. The last work of Mansfield in 1932* states that there is ex¬ 
posed the upper part of the Calvert, all of the Choptank, and the lower 
part of the St. Mary’s formations. The matrix in which the specimen 
was found is a blue-gray diatomaceous clay. 

Carapace. —The outline of the carapace is oval being more blunt at 
the anterior than at the posterior end. The sculpturing on the carapace 
is very similar to that which is found on P. virginianus with the exception 
that on S. crispatus the grooves are wider at the expense of the ridges. 
Whether this difference is a generic one or due to age is uncertain. That 
S. crispatus is a somewhat older individual than P. virginianus is brought 
out by the several pitted areas on the carapace of the former. In general 
the sculpturing in the central portion of the costals parallels the plate 
while near the lateral edges it runs at right angles to the intercostal 
sutures. On the neurals the arrangement becomes very fine and irregular. 

The carapace (Fig., A) is flatly arched transversely, while the curva¬ 
ture of the anterior end is greater than the flattened posterior portion. 
Crossing the first, second and third right and left costal plates is a very 
faint, low ridge about one and one-eighth inches from the neurocostal 
suture and parallel to it. This ridge which is more prominent on the 
first and third than on the second is lacking on the remaining costals. 
Running down the center of the first to fifth neurals is a low median keel 
which reaches its maximum on the posterior part of the nuchal plate and 
decreases posteriorly. The sulci can be easily traced in the median re¬ 
gion of all the costal plates, but become indistinct near the lateral ends 
of the plates. The costoperipheral sulci can be observed crossing the 
distal ends of the fourth and sixth right costals and the second to sixth 
left costals. 

The visceral surface of the carapace is very incomplete having crum¬ 
bled away upon collection and preparation of the specimen. The proxi¬ 
mal rib ends are represented by only rounded knobs, as are the neural 
arches of the neural plates. 

The greatest width of the carapace, taken in a straight line from the 
posterior comers of the right and left fourth costal is 288 mm., excluding 
the peripherals. The actual length including the nuchal and supygal is 
428 mm . Greatest estimated width including the peripherals is 378 mm., 
estimated length including pygal is 540 mm. 

The costoperipheral suture is present on the first to sixth right and 
left costals in all cases where the distal margin of the plates is preserved. 


* Mansfield, Stephenson and Cooke, 1932, Int. Geol. Cong. 16, Quidedook No. 5, Excursion 
A-5, pp. 25-28. 
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Posterior of the sixth costal the distal ends do not possess any evidence of 
a suture. Whether this is due to the preservation of the specimen or the 
absence of such suture cannot be ascertained, but in all probability the 
peripherals did not contact the costals, for on the posterior portion of 
both the right and left eleventh peripherals a suture is present for only 
about 25 mm. The remaining portion forming a thin smooth edge. In 
order to maintain the marginal curvature of the carapace with that of 
the eleventh right and left peripherals and pygal it is necessary that the 
posterior costals not be united with the peripherals by a costopheral su¬ 
ture. The peripherals are also united to the costals by gomphoses of the 
rib ends with the exception of the first right and left peripherals. 

Detailed description of the individual bones of the carapace will be 
omitted, Table I of their measurements being substituted. The epider¬ 
mal sulci indicate that S. crispatus resembled the existing genus Chelonia 
in having five vertebral shields and four pairs of costal shields. Measure¬ 
ments of which are also included in Table I. 

In addition to these carapace plates there was found an oval shaped 
plate (Fig. 2. D) whose exact location is uncertain. From the sculptur¬ 
ing upon the surface of this plate and its curvature it belongs to the pos¬ 
terior portion of the shell. This sculpturing is very similar to that which 
the pygal possesses. The interior surface is pitted with minute oval 
and circular holes irregularly arranged. Sutures are present on two of 
the diagonal comers in varying amounts. These sutures do not fit with 
any that have been found on the other carapace bones. In all probabil¬ 
ity this plate flanks the suprapygal. The longest axis of the plate is 60 
mm. and the shortest 38 mm. 

The pygal has the outline of a truncated triangle, the lateral sides 
joined by sutures to the eleventh right and left peripherals. The base of 
the triangle forms the posterior margin whose center is indented by a V- 
shaped sinus which is flanked on both sides by rounded lobes. The 
broken anterior margin possesses sutures. The dorsal surface, which is 
arched, is finely sculptured similarly to both eleventh peripherals, while 
the concave ventral surface is indefinitely sculptured. Near the margin 
on the posterior portion of the plate there are situated two semi-circular 
pitted areas which were probably caused by some infective organisms. 
The greatest width of the plate in a straight line across the posterior por¬ 
tion is 59.5 mm., greatest length 40 mm. and greatest thickness 9 mm. 

Plastron. —The plastron was greatly crushed and the plates were 
very poorly preserved, so much so that only portion of these bones can be 
described. The reconstruction of these plates shows a curvature of ap- 



Fig. 2 Syllom'us cnspatus Cope. 
A Left hypoplastron, inside view XVn 
B Right coracoid X1 
C Left scapula X 8 A 

D Extra plate from posterior region of carapace X 8 A. 
E Right scapula X 8 A 
F Right xiphiplastron XI 
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Table I 




Length (middle) 

Width (greatest) 


Bones 

Scutes 

Bones 

Scutes 

Nuchal 

46 mm. 


? 


Neurals 





1 

43 mm. 

80 mm. 

27 mm. 

60 mm. 

2 

47 mm. 

92 mm. 

26 5 mm. 

55 mm. 

3 

48 mm. 

92 mm. 

27 5 mm. 

53 mm. 

4 

46 mm. 

? 

26 mm. 

47 mm. 

5 

44 mm. 


25 mm. 


6 

39 mm. 


24 mm. 


7 

25 mm. 


22 mm. 


8 

X 


X 


Post neurals 





1 

X 


X 


2 

17 mm. 


20 mm. 


Suprapygal 





1 

30 mm. 


? 


Costals 





1R 

? 

? 

67 mm. 

? 

2 R 

? 

? 

50 mm. 

97 mm. 

3 R 

? 

? 

49 mm. 

90 mm. 

4R 

? 

? 

51 mm. 

? 

5 R 

? 


45 mm. 


6 R 

? 


50 mm. 


7 R 

106 mm. 


41 mm. 


8 R 

o 


? 


1L 

? 

? 

? 

? 

2 L 

127 mm. 

122 mm. 

57 mm. 

95 mm. 

3 L 

139 mm. 

127 mm. 

57 mm. 

90 mm. 

4 L 

142 mm. 

95 mm. 

49 mm. 

? 

5 L 

139 mm. 


48 mm. 


6 L 

126 mm. 


41 mm. 


7 L 

105 mm. 


38 mm. 


8 L 

? 


49.5 mm. 



Measurements of individual bones and scutes of carapace (X indicates absence 
of plate; ? indicates complete measurement unobtainable). 

proximately 126 degrees for the left hyoplastron. On none of the plates 
is there any evidence of sulci. None of the marginal processes were pre¬ 
served intact, and the hyohypoplastral sutures have been destroyed. 

The left hyoplastron (Fig. 3, A) is the best preserved of all the plas¬ 
tron plates. It is irregular in outline, somewhat rectangular; it varies 
in thickness being thickest near the center of the anterior margin, thin¬ 
ning near m ar gi ns. Greatest length of plate is 105 mm., greatest width 
95.5 mm. and greatest thickness 5 mm. 
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The right hypoplastron (Fig. 3, C) is represented by a small frag¬ 
ment from the posterior portion of the plate. This piece is only 45 mm. 
in length, 57.5 mm. in width and 6 mm. thick at greatest measurements. 
The left hypoplastron (Fig. 2, A) which is about twice the size of the 
right fragment represents the anterior portion of the plate. This frag¬ 
ment is 112 mm. broad, 76 mm. in length and 4 mm . thick at greatest 
measurements. 

Only small portions of the right (Fig. 2, F) and left (Fig. 3, G) xiphi- 
plastrons were preserved. These bones are very thin becoming thicker 
in posterior region where dorsal side of plate is arched. These plates 
are the only ones of the plastron which show any sculpturing, which is 
present on the posterior portion. The right xiphiplastron is 86 mm. 
long, 45 mm. broad and 4 mm. thick. The left xiphiplastron is 58.5 mm. 
long, 35.5 mm. broad and 4 mm. thick. 

Peripherals. —The peripherals preserved well enough for identifi¬ 
cation were the first, second and eleventh right and the first to sixth and 
eleventh left ones. Besides these numerous other incomplete pieces 
were found. 

Only a small portion of the first right peripheral (Fig. 1, D) was pre¬ 
served, consisting of a part of the outer margin and the posterior corner, 
possessing some suture. A similar fragment of the second right periph¬ 
eral (Fig. 1, C) was found showing on the inside the open pit for therib end. 

The eleventh right peripheral is rectangular in outline except for the 
outer anterior corner which is lacking. Both anterior and posterior mar¬ 
gins sutured while the outer margin forms a thin edge. The dorsal costal 
margin is uneven, the anterior portion is a thin straight edge for 21.5 mm. 
then there is an offset of about 2 mm. and the remaining 25 mm. is su¬ 
tured. The sculpturing on the dorsal surface is pronouncedly finer than 
that which is found on the first two peripherals. Most of the ventral 
surface is lacking, exposing the sockets for the rib ends in cross section. 
The greatest length of the plate is 52 mm., greatest width 37 mm. 

The first left peripheral is rectangular in outline and is flat. The an¬ 
terior and posterior margins as well as the costal margins possess su¬ 
tures, the outer margin rounded. The dorsal surface of the plate, which 
is twisted on the diagonal, is covered by irregular sculpturing. The inte¬ 
rior surface is smooth being covered by numerous small holes with a radi¬ 
ating pattern from a place near the outer margin in the center of the plate. 
The plate thickens near costal margin. Greatest length of plate is 58.5 
mm., greatest width 32.5 mm., greatest thickness 4.5 mm. and thinnest 
2.5 mm. 



8 


AMERICAN MUSEUM NOVITATES 


[No. 953 


The second left peripheral is irregular in outline, the outer surface 
curved inward. The anterior margin is partly broken and both costal 
and posterior margins possess sutures. The dorsal surface of the plate, 
which is irregularly sculptured, curves down forming the outer margin. 
Across the anterior portion of the plate is a shallow groove which indi¬ 
cates the inte rmar g inal sulcus. The interior surface is irregularly pitted 
in the anterior portion near the outer margin where there is a shallow 
pit for the rib end. The plate is much thicker near the costal mar¬ 
gin, being t hinne st in the curvature of the plate. The greatest length 
of the plate is 51 mm., greatest width 42 mm., greatest thickness 5 
mm. and t h i n nest 3 mm. 

The third left peripheral, which is somewhat crushed, is irregular in 
outline. The anterior, posterior and costal margins sutured. The lat¬ 
ter margin is sigmoid in shape. The outer margin curves under and 
forms the ventral surface. The dorsal surface is covered by irregularly 
arranged tubercles, the ventral surface being covered by shallow grooves 
and ridges. The inner surface of the plate is irregularly pitted with small 
holes, greater portion of surface covered by clay to strengthen plate. 
The plate is thickest near the posterior costal comer. Greatest length 
of plate is 51 mm., greatest width 40 mm., thickest 5 mm. 

The fourth left peripheral is rectangular in outline. The anterior and 
costal margins are sutured, the posterior one imperfectly preserved. The 
costal margin has a broad shallow sinus in center. Outer margin curves 
under and forms ventral surface. The dorsal surface is irregularly sculp¬ 
tured having a radiating structure from a place near the center of the 
outer margin. Crossing anterior part of plate is faint intermarginal 
sulcus. Sculpturing on ventral surface destroyed. The remains of the 
inner surface, which is exposed, is pitted by small holes. Portion of rib 
end imbeded in clay. Greatest length of plate is 52 mm., and width 
39 mm. 

The fifth left peripheral is represented by a portion of the dorsal sur¬ 
face and a portion of the ventral surface held together by clay. The cos¬ 
tal margin possesses sutures, other margins too badly preserved to dis+ 
tinguish. Dorsal surface is irregularly sculptured. 

The sixth left peripheral is badly crushed and its identification de¬ 
pends upon a small portion of the costal margin, which is sutured, unit¬ 
ing to the fifth costal. The posterior margin is sutured. The dorsal 
surface is faintly sculptured as is the ventral surface. 

The tenth left peripheral is represented only by a small posterior 
fragment whose sutures unit with the eleventh left peripheral. 
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The eleventh left peripheral is similar in outline to the right one, be¬ 
ing however more complete. The costal margin is sutured for only 14 
mm. of its 34 mm. length, the remaining portion forming a thin edge. 
The ventral surface of the plate still retains faint evidence of sculpturing. 
The inside surface possesses two conical sockets for the rib ends (the an¬ 
terior socket is the deepest), both being in the posterior portion of the 
plate. Greatest length of plate 54 mm., greatest width 36 mm . 

The fact that the first six left peripherals join the costals by a costal- 
peripheral suture as well as by gomphoses of the rib ends, and that the 
posterior portion of the eleventh right and left peripherals join the rest of 
the carapace by sutures while their anterior portions do not definitely ex¬ 
cludes this specimen from the genus Peritresius as does the fact that two 
ribs unite by gomphosis to the eleventh peripherals. These facts which 
exclude the specimen from Peritresius place it without question under the 
genus Syllomus as partly characterized by Cope in 1896. Likewise the 
presence of the two rib sockets in the eleventh peripherals makes it differ 
from the living Loggerhead, Caretta caretta (Linnaeus) which possesses 
only one such socket. 

Other Bones. —The centra of the sixth (Fig. 3, E) and seventh 
(Fig. 1, E) cervical vertebrae were preserved. The corners as well as the 
hypapophyses of both centra are broken off. Nearly all of the anterior 
end of the sixth centrum is lacking, however, enough still remains to 
show that this end was concave. The posterior end is flat. Attached to 
the anterior portion of the seventh centrum is half of the neural arch, 
which is badly preserved. The anterior end of this centrum is flat while 
the posterior end is convex. These two centra unite extremely well con¬ 
sidering their condition. 

Measurements op Centra 



Sixth 

Seventh 

Length 

22 mm. 

21 mm. 

Width 

21 mm. 

18 mm. 

Diameter of anterior concavity: 

Vertical 

? 

11 mm. 

Horizontal 

? 

15 mm. 

Diameter of posterior convexity: 

Vertical 

10 mm. 

? 

Horizontal 

17 mm. 

? 


(? indicates complete measurement unobtainable) 


The sacral vertebrae (Fig. 3, F) are represented by two crushed centra 
and the right pair of short ribs, all embedded in clay. It seemed advis- 




Fig. 3. Syllomus crispaiios Cope. 

A. Left hyoplastron. X 9 /is. 

B. Left parietal. XI. 

C. Right hypoplastron. XI. 

D. Right pubis. XI. 

E. Centrum of sixth cervical vertebra. XI. 

F. Centra of sacral vertebra embedded in matrix. XI 

G. Left xiphiplastron. XI. 
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able to leave these bones in the clay due to their state of preservation, thus 
only their dorsal surface is exposed. The anterior end of the centrum of 
the first sacral vertebra is lacking. The posterior end of the second cen¬ 
trum is flat, being irregularly pitted. The dorsal surface of the centra 
is uneven with a low, sharp, narrow ridge crossing both bones. The 
first right rib which is only 5 mm. broad at its proximal end increases to 
over 11 mm. at its distal end. The second right rib is much smaller than 
the first, being only 4 mm. broad at proximal end and increasing to a little 
over 6 mm. at its distal end. The surface of the ribs is, in general, smooth 
being slightly depressed in central region. At the anterior end of the 
specimen is part of neural arch exposed in cross section. 

The pectoral girdle is represented by portions of the right (Fig. 2, E) 
and left (Fig. 2, C) scapula and the anterior portion of the right coracoid 
(Fig. 2, B). The right scapula, the most complete, has the ends of the dis¬ 
tal rod and the proscapular lacking while the glenoid fossa is too crushed 
to distinguish. On the portion of the left scapula the proscapular end 
is better preserved and shows region where the fibro-cartilagenous plate 
unites with the bone. At the end of the distal rod the fine grooves and 
ridges which parallel the bone are preserved. The right coracoid is rep¬ 
resented by only a portion of the anterior head. Conditions of preser¬ 
vation of the glenoid articulating surface prevents measurements. En¬ 
tire length of fragment of coracoid is 77 mm. 

The pelvic girdle is represented by fragments of the pubis (Fig. 3, D) 
and ischium (Fig. 1, B). The pectineal process and a portion of the proxi¬ 
mal part of the right pubis are preserved. The bone is thin, in general 
thickening in the proximal portion. The smallest distance across the 
pectineal process is 15 mm. The fragment of the right ischium is too 
broken to distinguish any of its features. Its longest measurement is 
29 mm. 

The skull is represented by a portion of the left parietal (Fig. 3, B). 
This identification is based upon the suture along one edge, the curva¬ 
ture of the inner surface, and the thinness of the bone. This fragment is 
so badly crushed that portions of the clay were left adhering to strengthen 
the specimen. The suture along the median edge is 37 mm. long and 7 
mm. thick at greatest measurement. The greatest length of the bone is 
approximately 60 mm. while its width is about 34 mm. 

Discussion. —In Cope's original description he placed more emphasis 
upon the humerus than upon the pieces of the carapace, but it is remark¬ 
able that the present find complements his conception of this species and 
the genus which he set up for it. The author had the privilege of study- 
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ing Cope's type last year and it is regrettable that in the present find that 
the humerus was lacking, so that no comparison could be made. Cope 
draws the conclusion that there are two lateral keels upon the carapace 
of S. crispatus. In this he seems to be right but these keels do not traverse 
the entire length of the carapace. Instead they die out posterior to the 
third eostals. As to the median keel he cannot say because of the absence 
of the A< vertebral bone.” In the present specimen there is a low median 
keel crossing the first five neurals. Both of these keels are not promi¬ 
nent in the recent find. In regard to the contact of all the peripherals 
with the eostals, Cope apparently went beyond the facts at hand and en¬ 
tered the field of conjecture. In the recent find there is evidence that 
the firsi: six peripherals joined the eostals by a costalperipheral suture as 
did part of the eleventh. However the anterior portion of the eleventh 
peripherals do not possess any suture, thus proving that some of the plates 
from the sixth to eleventh did not unite with the eostals. Unfortunately 
just which ones did or did not cannot be stated for the plates in question 
were not preserved. 

This lack of a costalperipheral suture in the posterior portion of the 
carapace raises the question as to whether the presence of this suture is an 
indication of the age of the individual. This could only be proved by a 
great number of specimens which as yet have not been found. If this su¬ 
ture i^ indicative of age, then the genera Syllomus and Peritresius are the 
same. It is concluded that the present specimen of S. crispatus is of an 
old turtle as indicated by the condition of its carapace, whereas the speci¬ 
men of P. virginianus originally described is that of a very young indi¬ 
vidual. A similarity* between these two genera appears in all features ex¬ 
cept the costalperipheral suture and the arrangement of the pygal plates. 

The present specimen of Syllomus crispatus has been deposited in The 
American Museum of Natural History along with Cope's type, and has 
received the Cat. No. 1661. 
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By George Gaylord Simpson 


The first and, as yet, the largest Clark Fork collection was made by 
American Museum parties under Dr. Walter Granger principally in the 
years 1911-1912. The mammals then found, and a few from later years, 
were included in their Lower Eocene revision by Matthew and Granger 
(see references at end of paper) and most of the Clark Fork species have 
been named, described and figured by them. Of the few groups not in¬ 
cluded in their work, the tillodonts are described in this paper, the uin- 
tathere was described by me (Simpson, 1929) and the coryphodont does 
not merit full description but is mentioned below. 

A few additions to the fauna were made by Jepsen (1930A), and as 
Princeton parties under him are continuing work in that region further 
additions may be expected. 

The high quality of the work already done makes thorough revision 
unnecessary, and the continuance of field work makes a general review 
premature, but these same circumstances do make it advisable to fill the 
few gaps in publication of our collection and to make its data as complete 
and accessible as possible. 

The tillodonts are here discussed for the first time and two other forms 
which Matthew did not, but which I do, consider as new are named and 
diagnosed. Aside from these additions to the faunal list, this paper is de¬ 
voted to a more exact characterization of such Clark Fork animals as are 
well enough represented to make this possible, and to an analysis of their 
precise relationships to their Sand Coulee 1 and Gray Bull relatives. 


1 Jepsen (1930B) notes that Ilomogalax occurs in the Sand Coulee and therefore suppresses 
the name and includes the corresponding strata in the Gray Bull. That it is very close to the 
typical Gray Bull both faunally and stratigraphically is clear, and Jepsen's attitude seems justified 
on his more recent data. At the same time the Sand Coulee fauna was not wholly denned by 
Granger on the absence of HomogcUax but also by the generally slightly less advanced character 
of its mammals. This is confirmed by our collections. Several instances of the distinction between 
Sand Coulee and Gray Bull mammals of the same species or genus are incidentally mentioned in 
the comparisons in this paper, and others exist. Such distinctions are slight but they are in¬ 
creasingly important as this part of the sequence is studied in greater detail, and they can only 
be made if some exact records of horizon, such as those proposed by Granger, are maintained in 
field reoords and in publications, as far as possible. Whether in this case this be done by using 
the name Sand Coulee, or some other, such as Lower Gray Bull, is immaterial. Since, however, 
previous publication has used Lower Gray Bull in another sense while most of the animals of the 
base of the Lower Eocene have already been published as the Sand Coulee fauna, it appears some¬ 
what confusing to change these usages at present. It is evident from Jepsen’s work that Sand 
Coulee does not apply to a major unit nor have the scope of a formation in common usage, but it 
is distinguishable by careful methods, and an unambiguous, preferable, alternative notation for 
these minor horizons is not available at present. I therefore shall continue to use Sand Coulee 
until or unless such a notation is proposed. 
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In practically all older paleontological work and far the greater part 
of that recently done, comparisons are made on the basis of individual 
specimens only. Even when groups of specimens are available and are 
compared, the comparison is in fact of the several individuals of the group 
and not of the group itself as a unit. Where it is possible, in this paper 
the method used is to compare the groups as such, to use the individual 
specimens only as representatives of a group rather than thinking of the 
group as secondary and the individuals as the essential units. Although 
the distinction may seem unduly subtle, it is in fact fundamental. This 
approach obviously is not of universal applicability, but where it can be 
used to advantage it seems absolutely essential for the placing of paleon¬ 
tology" on a more exact, more objective and less intuitive basis. It is in 
many cases the only way in which the minor distinctions essential for 
progress in the present stage of study can be determined and evaluated on 
sound principles. Among other important points, it is doubtful whether 
such differences as that between the Sand Coulee and Gray Bull faunas 
can be clearly recognized in any other way. Distinctions of this sort in¬ 
volve, for instance, the characterization of units of about the value of sub¬ 
species in Holocene taxonomy. Subspecies can rarely or never really be 
recognized in vertebrate paleontology", whether they be successive or 
geographic, except by statistical methods, since these furnish the only 
means other than intuition (thoroughly unreliable in this respect) for 
distinguishing real group differences from individual variation. 1 


CLARK FORK MAMMALIAN FAUNAL LIST 
MULTITUBERCULATA 
Ptilodontidae 

Parectypodus sp. (auct. Jepsen, 1930) 

?INSECTIV ORA 
Apheliscidae 

Apheliscus nitidus , new species 
Nyctitheriidae 

Gen. et sp. indet. 

PRIMATES 


Plesiadapidae 

Plesiadapis dubius (Matthew, 1915) 
Plesiadapis cookei Jepsen, 1930 
Carpolestidae 

Carpolesies dubius Jepsen, 1930 


ManuaS/v! R ‘ A ” 1925 ’ Statl8tlcal methods research workers.’ Biological Monographs and 

«S t0 ****** 
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TILLODONTIA 

Esthonychidae 

Esthonyx ? bisulcatus Cope, 1874 
Esthonyx grangeri , new species 
Esthonyx latidens, new species 

PALAEANODONTA 

Metacheiromyidae 

Palaeanodon parvulus Matthew, 1918 

CREODONTA 

Arctocyonidae 

Thryptacodon antiquus Matthew, 1915 
Mesonychidae 

Dis8acu8 praenuntius Matthew, 1915 
Oxyaenidae 

Oxyaena aequidens Matthew, 1915 
Dipsalidictis platypus Matthew, 1915 
Dipsalodon matthewi Jepsen, 1930 
Miacidae 

Didymictis protenus proteus, new subspecies 

CONDYLARTHRA 

Phenacodontidae 

Phenacodus primaevus cf. primaevus Cope, 1873 
Phenacodus primaevus cf. intermedius (Granger, 1915) 

Ectocion osbornianus ralstonensis (Granger, 1915) 

Ectocion parvus (Granger, 1915) 

Hyopsodontidae 

Haplomylus speirianus (Cope, 1880) 

PANTODONTA 
Coryphodontidae 
Coryphodon sp. 

DINOCERATA 

Uintatheriidae 

Probathyopsis praecursor Simpson, 1929 
Probathyopsis sp. (auct. Jepsen, 1930) 

Parectypodus and Carpolestes are not present in the American 
Museum collection but are recorded by Jepsen (1930A). Plesiadapis 
cookei is represented in our collection only by an incomplete upper incisor, 
the affinities of which were unrecognizable when Matthew wrote, and this 
species is likewise based on Jepsen’s material. Dipsalodon is doubtfully 
represented in our collection by a few uncharacteristic fragments. Jep¬ 
sen (1930A, p. 493; 1930B, p. 129) notes the occurrence of a second, 
more primitive species of Probathyopsis, but he has not named or fur¬ 
ther characterized it. 
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Most of the Clark Fork animals belong to typically Paleocene groups 
and have ancestors or close relatives in the Torrejon and its equivalents. 
Some of the characteristic Middle Paleocene forms had, however, died 
out, or at least are not represented in the fairly large Clark Fork collec¬ 
tions (e.g., the previously very abimdant periptychids). Although the 
fauna is thus essentially Paleocene in origin and affinities, almost all its 
genera and larger groups survived into the true Eocene. The Sand 
Coulee-Gray Bull fauna is essentially that of the Clark Fork greatly en¬ 
riched by additions probably due in greatest part to immigration. At 
least one order (Perissodactyla), several families (e.g., Adapidae) and 
numerous genera (e.g., Hyopsodus ) are common in the Gray Bull (plus 
Sand Coulee) but are as yet unknown in the immediately antecedent 
Clark Fork or earlier levels. It is this marked migrational movement 
that is taken to mark the most convenient position for the Paleocene- 
Eocene boundary, a line necessarily somewhat conventional and even ar¬ 
bitrary in a series that is essentially continuous. 

?INSECTIVORA 

Apheliscidae 

Apheliscus nitidus, new species 

Type. —Amer. Mus. No. 15849, maxillary fragment with left PMM 1 . 

Horizon and Locality. —Clark Fork, head of Big Sand Coulee, Wyoming. 

Diagnosis. —P 4 with external and posterior cingula, basal contour of whole 
tooth more triangular than in A. insidiosns , M 1 with sharp anterior, external and 
posterior cingula, hypocone small but sharply differentiated. P 4 length 2.6 mm., 
width 3.0. M 1 length 2.6, width 2.8. 

Matthew (1918, p. 596) mentioned this specimen with the comment 
that it might represent a primitive mutant of A . insidiosus . As it is very 
readily distinguishable from the Gray Bull form, referred to the New 
Mexican “Wasatch” species, it seems best to give it a distinctive name 
and standing in the faunal lists. The type was figured by Matthew. 

?Nyctitheriidae 

For the purposes of future comparison, it may be recorded that Amer. 
Mus. No. 15850 is suggestive of Nyctitherium but certainly belongs to no 
described species and is probably of a new genus. It is inadequate as a 
type and is therefore not named or described. 

TILLODONTIA 

^ The section on tillodonts in the Matthew-Granger “Wasatch and 
Wind River” revision has not been completed or published and the Clark 
Fork (but not the Lower Eocene) tillodonts are therefore named and de- 
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scribed now. Dr. Granger has had this subject in hand for some time. 
He identified the specimens and directed the preparation of the illustra¬ 
tions of tillodonts here published (drawn by the late L. M. Sterling). 
Since, however, his administrative duties and the work of the Central 
Asiatic Expeditions have made it impossible for him to complete this 
study he has asked me to include it here. Dr. Granger insists that he 
be excluded from co-authorship of this paper or of this section of it and 
the results are in some details different from those of his preliminary 
study, but the fact that he did much of the work involved is gratefully 
acknowledged. 

Esthonychidae 

Esthonyx bisulcatus Cope, 1874 

The nomenclature and taxonomy of Esthonyx are in a somewhat con¬ 
fused condition and cannot be entirely cleared up in this paper. The 
following species have been named: 

E. bisulcatus Cope, 1874 (designated as genotype). 

E. burm&isterii Cope, 1874. 

E. acer Cope, 1874. 

E. spatulariu8 Cope, 1880. 

E. acutidens Cope, 1881. 

The first three types were from the “Wasatch” (Largo and Almagre) 
of New Mexico and the last from the Wind River Basin. In the original 
description E. spatularius was recorded as from the Wind River Basin, 
but in 1884 the same specimen, now Amer. Mus. No. 4809, was said to be 
from the Bighorn Basin. Cope’s label gives the locality as “Bighorn 
B.” On the other hand, Matthew concluded that Wind River Basin was 
correct or at least more probable, as shown by his labels and catalogue 
cards. In fact, it is possible to match the specimen almost exactly by 
others from the Gray Bull of the Bighorn Basin, and not so well with 
Wind River material. Together with the evidence that Cope’s later 
statement was a correction, this seems to me to establish a strong proba¬ 
bility that this is a Gray Bull species. The point is important because, 
if this conclusion is correct, this is the only species of Esthonyx based on a 
Gray Bull specimen and because some of the Clark Fork material is 
particularly close to this type. 

E. burmeisterii and E. acer are probably synonyms of E. bisulcatus , or 
at least, the types do not seem to me to warrant specific distinction at 
present. E. spatularius is very doubtfully distinct, as will be shown. 
E. acutidens appears to be a good species characterizing later horizons. 

Esthonyx is abundant in the Gray Bull. At least fifty individuals are 
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represented by lower jaws and teeth in our collections . 1 As is so often 
true in large collections, it would be easy to pick out two or three strongly 
distinctive types and define them as species, yet it is practically impos¬ 
sible to separate the whole collection into two or more clearly defined 
groups. The essential homogeneity is seen in data for the length of P 4 , 
which are corroborated by those for the other dimensions of P4—Ms, also 
calculated but not published here: 

Observed Standard Coefficient of 

Number Range Mean Deviation Variation 

20 7.1-8.7 7.90 =*= 0.08 0.35 =*= 0.06 4.5 =*= 0.7 



Fig. 1. Estfionyx i bisulcatus Cope, 1874. Referred specimen from the Clark 
Fork. Amer. Mus. No. 16065, left lower jaw with P 2 -M 8 . Crown and external 
views. Natural size. 

The distribution, grouped, is as follows: 

7.1-7.3 :1 
7.4-7.6 :4 
7.7-7.9 : 7 
8.0-8.2 :5 
8.3-8.5 : 2 
8 . 6 - 8 . 8:1 

The highest coefficient of variation is for length of M 3 and is 7.0 =t 1 . 0 . 

There is certainly nothing in this to show or even to hint that more 
than one species is present. P 4 also shows the greatest morphological 
variation and here again the extremes are decidedly unlike but every in¬ 
tergradation occurs and there is no evident natural grouping. 

At present there is little choice but to call all these varied Gray Bull 

. Most of these are recorded only as Bighorn “Wasatch/* but flora, locality records, faunal 
associations, etc., it is evident that nearly or quite all of them are from the Gray Bull. 
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specimens Esthonyx bisulcatus, since they are not themselves separable 
and include as variations all the characters of the New Mexican form. 
Typical bisulcatus is not at the mean for the Gray Bull material and per¬ 
haps a racial difference will later be established, but I cannot do this on 
present data. 

The best tillodont in the Clark Fork collection is Amer. Mus. No. 
16065, a left lower jaw with P 2 -M 8 . This differs markedly from the 
majority of the Gray Bull specimens. It is below their average size in 
all dimensions. P 2 is relatively small, P s relatively high and simply and 
on P 4 the trigonid is more compressed anteroposteriorly and its two 
crests are more transverse than is usual in the Gray Bull. The same dif¬ 
ference in the trigonids but in less degree is perceptible on Mi- a and their 
metastylids are rather small. In all these respects, however, the whole 
Gray Bull series could include this specimen as a variant. Of course, no 
Gray Bull specimen is exactly like this, but various of the Lower Eocene 
forms bracket all the deviations of the Upper Paleocene specimen. 

If it could be established that the Clark Fork specimen is near the 
mean for that horizon or that it is a variant toward the Gray Bull type, 
then a distinctive Clark Fork species or subspecies would be recognizable. 
There is some probability that this will prove to be true, but at present 
only this one Clark Fork specimen is available and a separation cannot be 
statistically and logically maintained. 

The type of E. spatularius, consisting essentially of a single Mj (also 
anterior teeth but the association is uncertain and adequate comparative 
material lacking), likewise falls within the range of variation for the Gray 
Bull E. bisulcatus group but near its lower limit. It follows that this 
type is particularly similar to the Clark Fork specimen and even if the 
latter were provisionally separated from E. bisulcatus, it would be quite 
impossible to distinguish it from E. spatularius. In view of the nature of 
the evidence, however, it is not established either that E. spatularius is a 
valid species or that the Clark Fork specimen is conspecific with its type. 
Ms of E. spatularius measures 8.9 by 5.1 mm. The dimensions of Amer. 
Mus. No. 16065 are as follows: 

P, P» P 4 Mi M* M, 

LW LW LW LW LW LW 

4.2 3.0 6.1 4.3 7.6 6.2 7.9 6 5 7.8 6.4 9.3 5.0 

These are all within the known ranges of the Gray Bull material, except 
for the width of Mj, which is 5.1 mm. in the smallest Gray Bull example. 
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The deviation from the Gray Bull mean is - .68, which is -2.2 times the 
standard deviation, not surely significant. 

It may be noted that the Sand Coulee beds have yielded certainly 
three and possibly four species of Esikonyx. One is E. grangeri (see be¬ 
low) and one is indistinguishable from the Gray Bull E. tnsulcatus group. 
There is also a very small form surely distinct from the Gray Bull group. 
Its length P 4 , for instance, deviates by -1.3 mm. from the Gray Bull 




Fig. 2. Esikonyx grangeri , new species. Type, Amer. Mus. No. 16067, left 
lower jaw with P4-M3. Crown and external views. Natural size. 


mean, which is —3.7 timesthestandarddeviationofthelatterandissurely 
significant, as are some other dimensions. It is entirely possible that 
the Clark Fork specimen here discussed is really a large variant of this 
Sand Coulee species, which may be E. spaiularius or may (with more 
probability) be an unnamed species. This to some degree increases the 
probability that the Clark Fork specimen does not really belong to E. 
bisulcatus in spite of now being inseparable from the latter. It is further 
possible that E. latidens occurs in the Sand Coulee (see below). 
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Esthonyx grangeri, 1 new species 
Type. —Amer. Mus. No. 16067, left lower jaw with P4-M3. 

Horizon and Locality. —Type either from top of Clark Fork or base of Sand 
Coulee beds, at head of Big Sand Coulee, Clark's Fork Basin, Wyoming. Referred 
specimens from undoubted Clark Fork and Sand Coulee horizons. 

Diagnosis. —Significantly larger than any other species of Esthonyx (measure¬ 
ments given below). Teeth and jaw in general within the structural range of Gray 
Bull referred E. bisulcatus, but very heavily built. P 4 comparable to Gray Bull 
variants with more advanced molarization. 



Fig. 3. Esthonyx grangeri , new species. Referred specimen, Amer. Mus. No. 
16123, left upper jaw with P 8-4 , M 8 , and alveoli or roots. Crown view. Natural 
size. 


The size of this large species is decisively distinctive from any other 
referred to the genus. For instance, comparing with the Gray Bull se¬ 
ries the difference of this type from their mean divided by the correspond¬ 
ing standard deviation is +8.9 for length P 4 , +6.0 for length M 8 , and 
correspondingly great for all other dimensions. There seem to be no posi¬ 
tive morphological distinctions from large and progressive Gray Bull 
variants aside from the generally heavier structure, both relatively and 
absolutely. 

A referred specimen, Amer. Mus. No. 16123, from the type horizon 
and locality shows part of the upper dentition. P 4 has a large metacone, 
as in the more progressive Gray Bull specimens, but a very small hypo- 
cone. In the Gray Bull large metacone and large hypocone seem to be 
associated, so that this may prove to be a specific character. 

The type and four referred specimens are fromahorizonnotpositively 


1 Dr. Walter Granger. He had already given this species a different catalogue name, but as 
he has assigned its publication to me I take the opportunity of thus commemorating his collection 
of most of the known material and his first recognition of the species. 
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identified as it is near the inde fini te Clark Fork- Sand Coulee boundary. 
There are, however, various specimens referable to this species 
with little or no doubt and known to be of both Clark Fork and Sand 
Coulee age, so t ha t the species occurs in both those faunas. Its com¬ 
plete absence from the much larger Gray Bull collections may be one of 
the faunal differences between Sand Coulee and Gray Bull. 

The dimensions of the type teeth are as follows: 

P 4 Mi M 2 Ms 

LW LW LW LW 

11.0 8.3 11.2 10.1 11.3 ca. 11 14.6 9.4 

Esthonyx latidens, 1 new species 

Type. —Amer. Mus. No. 16066, associated parts of juvenile dentition including 
left dmS-M 1 , right dm 4 , left dm 3 -Mi, and several anterior teeth. 

Horizon and Locality. —Type from Clark Fork beds, 3 miles east of mouth 
of Pat O'Hara Creek, Clark's Fork Basin, Wyo. Specimens referred (without 
certainty) from transitional Clark Fork-Sand Coulee. 



/Vo /<soee 
A /W 



Fig. 4. Esthonyx latidens , new species. Type, Amer. Mus. No. 16066, left 
upper jaw with I 2 "®, dm®" 4 , and M 1 , and left lower jaw with I s (broken), dm 3 - 4 , and 
Mi. Crown views. Natural size. 

Diagnosis. —Intermediate in size between E. grangeri and Gray Bull referred 
E, bisulcatus and outside the known or probable range of either. Ratio of width to 
length in M 1 of type 1.22, smaller than in other species as far as known. 

This form, is definitely too large to belong with the Gray Bull E. bi- 
sulcatus group. It might conceivably be a small variant of E. grangeri, 
but the probability against this is strong enough to warrant definition of 
the present species. In four specimens of E. grangeri the length of Mi is 


1 Name from labels (not manuscript) by Granger. 


1937] CLARK FORK , UPPER PALEOGENE, FA UNA 


11 


11-12, mean 11.4, while in the present type this is 10.3; moreover this 
type is unworn, hence has maximum length, while all the specimens of 
E. grangeri have the length reduced by wear. The true whole range for 
unworn teeth in the latter will in all likelihood be found to begin above 
10.5, at least, and probably higher. Mi is unknown in E. grangeri , but 
in Amer. Mus. No. 16123 the alveoli and adjacent teeth are preserved, 
evidently with no distortion. They indicate a transverse and bisulcatus- 
like tooth, probably, indeed, even more transverse than the Gray Bull 
average. The width: length ratio cannot have been much less than 
1.45, and perhaps was greater. In seven specimens from the Gray Bull 
the range is 1.35 - 1.45, mean 1.39. E . latidens , with this ratio 1.22, is 
significantly different. 


CREODONTA 

Axctocyonidae 

Thryptacodon antiquus Matthew, 1915 

In the Sand Coulee and Gray Bull there are perhaps two subspecies 
of Thryptacodon antiquus , as the eleven measurable specimens of our col¬ 
lection fall into two groups, one smaller in size with four individuals and 
one larger with seven individuals. Two of the smaller individuals are 
labeled as from the Sand Coulee, the other two only as Wasatch. The 
type, belonging to the larger group, is from the Gray Bull, the other six 
larger specimens labeled only “Wasatch” but apparently from Gray Bull 
localities. It is thus possible, but the data cannot prove, that a smaller 
subspecies occurs in the Sand Coulee and a larger in the Gray Bull. 

The range of the length of M 2 of the six larger specimens is 6.7 - 7.1 
and the mean 6.9 (type 6.8). The range of the four smaller specimens 
is 5.9 - 6,3 and the mean 6.1. The two Clark Fork specimens, all that 
are available, measure 7.0 and 7.2 in this dimension. Theyarethus com¬ 
parable with the larger specimens of the larger “Wasatch” group. On 
the basis of these small samples the difference is not shown to be signifi¬ 
cant (would be exceeded by mere chance in collecting one or two times 
out of ten). 

The length-width M 2 ratio of the larger “Wasatch” specimens has 
the range 1.15 -1.35 and mean 1.24. That of the smaller specimens has 
range 1.20 - 1.27, mean 1.23. The two Clark Fork specimens have the 
ratios 1.17 and 1.22. While they are thus slightly below the average for 
the later specimens, they are within the range of the latter and are so 
near that mean that the chances of such a difference being due to mere 
chance of sampling are better than even. 
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The “protostyle on M 2 ” of which Matthew speaks is a small basal 
cuspnle between the protoconid and hypoconid. It is present on one 
Clark Fork specimen, absent on the other. It is present, but weak, on 
two of the seven larger “Wasatch” specimens. No valid difference be¬ 
tween Clark Fork and later specimens is demonstrated by these data. 
This cusp, incidentally, is extremely variable both in arctocyonids and in 
phenacodonts. On two specimens almost certainly of exactly the same 
race one may have it very large and prominent and the other lack it en¬ 
tirely. 

Matthew's conclusion (1915A, p. 8) that the Clark Fork specimens 
probably represent a new species or subspecies characterized by broader 
teeth (smaller length-width ratio of M 2 ) and distinct protostyle on M 2 
is thus not supported by the available material. Larger samples might 
demonstrate mean differences of subspecific value, but the specimens in 
hand do not do so. 

It is interesting to note the possibility, not proven in this case but 
very suggestive of the condition in Didymictis and in Haplomylus (see be¬ 
low) that the Clark Fork representatives of this species are as large and 
generally advanced as the most progressive Gray Bull specimens and 
more so than those of the intervening Sand Coulee, a condition to be in¬ 
terpreted only as indicative of migrational and facies changes. 



Fig. 5. Dissacus praenuntiuz Matthew, 1915. Type, Amer. Mus. No. 16069, 
left P*, external view, and left M l . Crown view. Twice natural size. 

Mesonychidae 

Dissacus praenuntius Matthew, 1915 
This species was adequately characterized, but not figured, by Mat¬ 
thew. It is here figured. 
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Oxyaenidae 

All three known Clark Fork oxyaenid species are confined to that hori¬ 
zon, although Oxyaena aequidens and Dipsalidictis platypus have suc¬ 
cessors in the Lower Eocene. Matthew (1915A, p. 47) mentioned and 
briefly described a Clark Fork specimen which he considered as represent¬ 
ing a new species possibly of Oxyaena. Comparable parts are too limited 
for decision, but it seems possible that this is the form later named Dip- 
salodon maMhewi by Jepsen. Matthew’s specimen is, in any event, scarcely 
determinable in itself. There are also some other oxyaenid scraps 
evidently not 0 . aequidens , but too imperfect for deter mina tion. 

Ambloctonus prisons does not belong in the Clark Fork fauna. Mat¬ 
thew (1915A, p. 60) states that the paratypes Amer. Mus. Nos. 16116 
and 16117 are from this horizon, but this was apparently a lapsus calami. 
The field records give “Intermediate Beds” as the horizon, a field desig¬ 
nation for the Sand Coulee, before the latter name was given, and the la¬ 
bels, in Matthew’s hand, give “Sand Coulee.” The locality is given as 
“2 miles S.-E. of m’th of Pat O’Hara Cr’k.” There are many Sand Cou¬ 
lee specimens, including Hyracotherium , with these locality data, but no 
Clark Fork specimens, although several of the latter are labeled as from 
east, or three miles east (but not southeast) of the mouth of Pat O’Hara 
Creek. There can be no doubt that the specimens are from the Sand 
Coulee, not the Clark Fork. 

Miacidae 

Didymictis protenus proteus, new subspecies 

Type. —Amer. Mus. No. 16071, parts of lower jaw with right P 4 (broken), left 
Mi (broken), and right M 2 . 

Horizon and Locality. —Clark Fork Beds, head of Big Sand Coulee, Clark's 
Fork Basin, Wyoming. 

Diagnosis. —Characteristic D. protenus , dimensions intergrading with those of 
Gray Bull and Almagre specimens, but differentiated by the dimensions of M 2 , mean 
length 8.2, mean width 4.6, mean length-width ratio 1.8. See data below. 

Matthew (1915A) considered the more common Didymictis of the 
Clark Fork and Lower Eocene as showing a series of progressive mutants 
distributed as follows: 

j Didymictis protenus leptomylus (Cope, 1880)—Clark Fork to Lower Gray Bull. 

Didymictis protenus protenus (Cope, 1874)—Middle and Upper Gray Bull. 

Didymictis protenus lysitensis (Matthew, 1915)—Upper Gray Bull and Lysite. 

Didymictis aliidens (Cope, 1880)—Lost Cabin. 

These were supposed to be progressive, in the order given, in size and, 
less explicitly, some other characters. 

An adequate revision is beyond the scope of these notes (and is hardly 
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possible), but the series has been carefully examined for its bearing on the 
Clark Fork specimens and the use of other methods of study suggests that 
Matthew’s conclusions may be in part ill founded and in part erroneous. 

The Wyoming 44 Wasatch” forms, for the most part Gray Bull and pos¬ 
sibly including some from the Sand Coulee although none is explicitly so 
recorded, show considerable variation in dimensions even among those 
referred with high probability to D. protenus. The four coefficients of 
variation given below, 5.0, 5.2, 7.1, and 8.4, are, in conjunction, high 



2 

A.M I60TI I 



Fig. 6. Didymidis protenus proteus , new subspecies. Type, Amer. Mus. No. 
16071, right lower jaw with P 4 and M 2 , and associated left lower jaw with broken 
Mi. Crown viewb. Twice natural size. 

enough to include more than one pure local race, but not so much so as to 
warrant, without other data, the assumption that more than one race is 
in fact present. As a considerable span of time is represented, it is rea¬ 
sonable to suppose that progressive changes did take place and that the 
range of variation is due in part to such changes, and not purely to con¬ 
temporaneous fluctuation. No basis for separation exists in the charac¬ 
ters of Ma, the commonest and in many respects most characteristic 
tooth in the collections. Mi, however, could separate the Gray Bull D. 
protenus into three groups, but there is no statistical probability that 
such separation is valid, it cannot be shown to be associated with differ¬ 
ences in age, and it does not even approximately correspond with Mat¬ 
thew’s three-fold separation into leptomylus, protenus , and lysitensis. 
It is probable that a two- or three-fold subspecific division of Gray Bull 
(and Sand Coulee) Didymictis protenus would be warranted with more 
accurate data, but this is necessarily deferred. 

2>. protenus lysitensis is about intermediate between the general Gray 
Bull groups and 2). altidens , but in several respects it falls rather within 
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the D. altidens group, as a variant, than within that of the Gray Bull speci¬ 
mens. Thus its length Mi in the type is almost exactly at the mean for 
the general altidens group but distant nearly four times the s tandar d de¬ 
viation from the mean for the Gray Bull specimens. If it is not a syno¬ 
nym of D. altidens, it seems a much better representation of its character 
to make this a subspecies of altidens, as Didymidis altidens lysitensis 
(Matthew), rather than of protenus. No specimen probably referable to 
the altidens group is known from the Gray Bull, or labeled “Wasatch” in 
the old collections, nor does any occur in the Clark Fork. 

D. leptomylus Cope was described as from the “Wind Biver,” but cer¬ 
tainly is very distinct from the altidens-lysitensis group and may be from 
the Gray Bull. Matthew believed it to be applicable to a small sub¬ 
species of Clark Fork and Gray Bull D. protenus. On the revaluated 
data, the type of D. leptomylus seems on the contrary to be either a highly 
abnormal individual or the sole representative of a distinct species (of 
unknown exact horizon). It has far the smallest Mi of any specimen in 
the collection (deviation from the mean for the Gray Bull group about 
three times the standard deviation). Its M 2 is almost at the mean for 
the Gray Bull, or protenus, group in length, but is narrow (deviation 2.3 
times standard deviation), giving it a high length-width ratio (deviation 
3.3 times standard deviation in comparison with protenus group). It is 
extremely improbable that any of the Gray Bull specimens referred by 
Cope or Matthew to leptomylus belong there, and for any practical pur¬ 
pose it is certain that Matthew’s referred Clark Fork specimens do not. 

The type of protenus is from the New Mexican “Wasatch.” In all 
its dimensions it falls within the range of variation of the Gray Bull speci¬ 
mens, but it is decidedly marginal in several respects, short Mi, long M 2 , 
high length-width ratio of M 2 . The combination is peculiar, and it is 
improbable that the Gray Bull forms are in fact, identical with D. pro¬ 
tenus, but distinction is not positively demonstrable. They should prob¬ 
ably be referred to one or more distinct subspecies, which might ac¬ 
quire specific rank with increased knowledge of topotypic protenus, for 
which (or for the larger subdivision of which) the name curtidens is a- 
vailable, D. curtidens Cope being based on a fairly typical, but poorly 
preserved, Gray Bull specimen. If there are two subspecies (or other 
groups) in the Gray Bull, curtidens applies to the larger animals. 

The Clark Fork specimens are within the range of those from the Gray 
Bull in every dimension, but they nevertheless are significantly different 
asagroup,andtheydo not, as Matthew thought, compare with thesmaller 
Gray Bull forms. Mi (a single specimen) does not differ significantly 
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from the Gray Bull mean, its deviation being only 0.5 times the stand¬ 
ard deviation. M 2 , however, is significantly longer than the mean of the 
Gray Bull specimens. Here five individuals are available, and Fisher’s 1 
more exact test for the significance of the deviation of the means of two 
small samples can be applied. By this method, for length M 2 P (see 
Fisher) is less than 0.01, for width M 2 it is greater than 0.1 and for the 
length-width ratio it is between 0.05 and 0.02. In other words it is ex¬ 
tremely likely (for all practical purposes certain) that the greater length 
of Mi in the Clark Fork specimens is due to a real difference in the ani¬ 
mals of that time and not merely due to the chance that larger specimens 
happen to have been found in that level, the slightly greater width of M 2 
may very well be due to chance, and the greater length-width ratio is 
probably not, but might be, due to chance (chances less than one in 
twenty). The group is thus different and this may be signalized by 
making it a subspecies of the general protenus group. 

It may be noted that the Clark Fork to Lost Cabin specimens do not 
form a single linear sequence. Several lines are present, and some migra¬ 
tion or change of facies, possibly of a local nature, is indicated between 
the Clark Fork and Gray Bull, the differences not being explicable with 
any probability as due to evolution in situ . 

Some of the available data are given below. The Lysite and Lost 
Cabin specimens have also been measured and their constants calculated, 
but they are not pertinent to the present discussion. 

Clark Fork DidymictiSj D. protenus proteus: 




Observed 


Standard 

Coefficient 

Variate 

Number Range 

Mean 

Deviation 

of Variation 

Length Ms 

5 

8.0-8.3 

8.2 0.1 

0.12 * 0.04 

1.4 * 0.5 

Width M, 

5 

4.4-5.0 

4.6 =*= 0.1 

0.21 =* 0.07 

4.6 1.5 

Length w 
Width Ms 

5 

1.7-1.9 

1.8 ± 0.0 

0.08 =* 0.02 

4.4 * 1.4 

Sand Coulee and Gray Bull DidymictiSj D. protenus curtidens and possibly 



another closely related subspecies: 




Observed 


Standard 

Coefficient 

Variate 

Number Range 

Mean 

Deviation 

of Vabiation 

Length Ms 

26 

6.7-8.3 

7.5 =*= 0.1 

0.39 * 0.05 

5.2 =*= 0.7 

Width M a 

26 

3.7-5.1 

4.4 =* 0.1 

0.31 =*= 0.04 

7.1 * 1.0 

Length w 






Width M * 

26 

1.5-1.9 

1.7 ± 0.0 

0.09 =*= 0.01 

5.0 * 0.7 

Length M x 

16 

10.0-13.0 

11.1 * 0.2 

0.93 *= 0.17 

.48 * 1.6 


1 The t test, given in Fisher's manual cited in a previous footnote. 
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CONDYLARTHRA 
Phenacodontidae 
Phenacodus primaevus 

Granger (1915) made a four-fold division of the larger Gray Bull 
Phenacodus, as follows: 

Phenacodus 'primaevus robustus 
Phenacodus primaevus primaevus 
Phenacodus primaevus hemiconus 
Phenacodus intermedius 

It is probable that this division is valid, at least in a general way. 
Upon consideration of the whole series, however, the demarcation proves 
to be difficult or impossible in some cases. P. p. robustus is represented 
by a small number of specimens rather closely clustered about their 
mean. They are not far removed from the next smaller specimens, large 
variants of P. p. primaevus , but in our material, at least, there is a dis¬ 
continuity, the two groups can be distinguished almost at a glance, and 
there is no specimen of doubtful position between them. It may be 
taken that robustus is surely valid and it is so much more distinct than 
are the other three groups that I believe that it should be raised to full 
specific rank, as Phenacodus robustus (Granger, 1915). 

Omitting this large species, the other specimens of this group form an 
essentially continuous distribution. In individual measurements, the 
distribution tends, indeed, to have two or three modes. The length of 
M 3 , for instance, suggests modes at or near 10.7, 12.3 or 12.4, and 14.0, 
which may correspond with P. intermedius, P. p. hemiconus , and P. p. 
primaevus , respectively. But even in cases of single dimensions this 
polymodality is not sufficiently pronounced to be statistically significant, 
and when the whole character of each specimen is considered it disappears 
altogether. That is, the segregation vaguely suggested by a single char¬ 
acter is not positively correlated with groupings suggested by other char¬ 
acters and the whole series takes on the appearance of an indivisible but 
highly variable and very flat (in statistical terms platykurtic) distribu¬ 
tion. 

It is highly unlikely that such a distribution belongs to a single pure 
race. It could, and probably does, represent sampling from several, per¬ 
haps three, closely related races or subspecies, but the only hope of mak¬ 
ing a separation of any really probable validity would be to obtain several 
fairly large samples of completely unified origin, each from a single hori- 
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zon and locality. Such samples are not now at hand and the present situa¬ 
tion is that the subspecies cannot be distinguished in any natural way. 

It does not follow that they are synonymous, for the fact that they 
cannot be fully distinguished does not prove that they are the same thing. 
They may also be convenient conventional designations for the smaller, 
medium, and larger specimens, respectively, which are felt probably to 
represent different races even though this cannot be proved. P. inter- 
medius is, however, so intimately connected with the others that its status 
as a separate species can hardly be maintained and if distinguished, it 
should be referred to as P. primaevus intermedius. (Note that it is the 
smallest, not medium-sized, group in this species.) 

A first approach toward an adequate sample is afforded by the Clark 
Fork phenacodonts. Their origin is not fully unified but their distri¬ 
bution, both geographically and stratigraphically, is much more limited 
than for the Gray Bull specimens. There are twenty-five specimens in 
our collection. One of these may be omitted as it consists of scraps of 
doubtful association some of which are highly aberrant or abnormal. 
Another specimen is so distinct from the rest (which are rather unified a- 
mong themselves) that the probability is very great that it is a stray of a 
different race. Some of the statistical constants for the remaining 
twenty-three specimens are as follows: 




Observed 


Standard 

Coefficient 

Variate 

Number 

Range 

Mean 

Deviation 

of Variation 

L Mi 

8 

12.2-13.6 

12.9 * 0.2 

0.46 =*= 0.12 

3.6 0.9 

W Mi 

7 

9.8-11.8 

10.8 =*= 0.3 

0.69 * 0.18 

6.4 ± 1.7 

L Mj 

11 

12.2-14.4 

13.3 * 0.2 

0.60 * 0.13 

4.5 «*= 1.0 

wm 2 

10 

10.4-12.2 

11.4 0.2 

0.58 * 0.13 

5.1 =t 1.1 

LM, 

14 

12.2-15.0 

13.1 ± 0.2 

0 77 ± 0.15 

5.9 * 1.1 

WM, 

13 

9.2-10.6 

9.8 * 0.1 

0.47 ± 0.09 

4.8 rib 0.9 


For comparison, the constants of one dimension, length of M 2 , for the 
Gray Bull intermedium - hemiconus - primaevus group are given. 

LMi 61 10.6-13.8 12.1 =*= 0.2 0.96 * 0.09 7.9 =*= 0.7 

And the same for P. robustus: 

LM a 6 14.4-14.8 14.6 * 0.1 0.14 * 0.04 0.9 =*= 0.3 

This is, on our specimens, the least variable dimension of P. robustus 
but none of its dimension distributions overlaps those of the primaevus 
group and none shows a significantly closer approach to the Clark Fork 
group. 
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The difference between the Clark Fork Phenacodus and Gray Bull P. 
robustus is certainly significant. The difference between the Clark Fork 
group and the whole Gray Bull P. primaevus group is also certainly sig¬ 
nificant, that is to say, it would be impossible (for all practical purposes) 
to take a random sample of eleven specimens of M 2 from the Gray Bull 
P. primaevus and have the mean of their length as large as that for the 
Clark Fork (and the same is true of the other dimensions). However, 
it has already been concluded that the Gray Bull specimens probably 
include several subspecies, and if this is true the largest of these may not 
be significantly different from the Clark Fork specimens. 

The biological conclusion is that the Clark Fork specimens are a nearly 
or quite homogeneous sample of one subspecies and that this subspe¬ 
cies may occur also in the Gray Bull (in which case it is probably P. pri¬ 
maevus primaevus ) or may be distinct. These alternatives cannot at pres¬ 
ent be adequately checked. It seems somewhat more probable that the 
subspecies is distinct. In any event reference to the species P. prim¬ 
aevus is justified. 

The aberrant Clark Fork specimen which probably is not of the com¬ 
mon subspecies mentioned above is Amer. Mus. No. 16053 and has these 
dimensions: 

M 1 M 2 M, 

L W L W L W 

11.0 ... 10.8 9.8 11.2 8.7 

All these dimensions are distant between two and three times the 
standard deviation from the mean of the other specimens. This could be¬ 
long to the smallest Gray Bull subspecies (P. p. intermedius) } if that is 
distinct, might (but very improbably) be a variant of the common Clark 
Fork form, or might be separable from either. It may be listed as Phen¬ 
acodus primaevus , small var. cf. intermedins . 

Ectocion osboraianus ralstonensis (Granger, 1915) 

Granger (1915) recognized four species of Ectocion , as follows in order 
of size: 

E . parvus 
E. ralstonensis 
E. osbomianus 
E. mperstes 

E. parvus is based on a single specimen from the Clark Fork. The 
next two species were reported from Clark Fork, Sand Coulee, and Gray 
Bull, with the note that the smaller form is more abundant in the older 
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beds. E. superstes is from the Lost Cabin, with two specimens doubt¬ 
fully referred from the Gray Bull. 

Detailed statistical study of the whole collection fully confirms the 
general sequence as pointed out by Granger, but suggests a slightly differ¬ 
ent formalization and interpretation. 

E. parvus is rather distinctive. It is either a highly aberrant individual 
or a straggler of another species, and, while it is naturally dubious as 
long as only one specimen is known, it may be retained as a species, and 
disregarded so far as study of the more common and typical animals is 
concerned. 

The following grouped distribution is typical of that for all the avail¬ 
able variates of Ectocion not referable to E. parvus: 


Length op 

M 1 

Clark 

Fork 

Sand 

Coulee 

Gray 

Bull 

All 

5.7-6.0 

1 

0 

0 

1 

6.1-0.4 

6 

3 

1 

10 

6.5-6.8 

4 

4 

7 

15 

6.9-7.2 

1 

3 

2 

6 

7.3-7.6 

0 

0 

2 

2 


The number of specimens being rather small, some of the other vari¬ 
ates are not so evenly distributed, but none shows deflections that are 
significant. Neither in any single formation nor in all taken together is 
there any probable indication that the population is not homogeneous. 
It is highly probable that only one species is represented and that the 
specimens called E. ralstonensis are simply the smaller and those called 
E. osbornianus the larger specimens of the same species. There is, how¬ 
ever, an interesting difference between the samples from successive hori¬ 
zons. 

All the data give about the same result. As an example the constants 
for the length of Mi are given: 

Number 


Horizon 

OP 

Specimens 

Observed 

Range 

Mean 

Standard 

Deviation 

Coefficient 
op Variation 

Clark Fork 

12 

5.9-7.1 

6.5 =±=0.1 

0.32 ±0.06 

4.9 ± 1.0 

Sand Coulee 

10 

6.2-7.2 

6.7 * 0.1 

0.33 ±0.07 

5.0 ± 1.1 

Gray Bull 

12 

6.4-7.4 

6.8 ± 0.1 

0.39 ±0.08 

5,7 ± 1.2 


The ranges overlap extensively, but with the passage of time there is 
a slow increase in the value of the mean. Between successive horizons, 
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Clark Fork and Sand Coulee or Sand Coulee and Gray Bull, the change is 
not statistically significant 1 —the possibility of its arising from random 
sampling of a homogeneous population is too great to rely on the differ¬ 
ence in itself as real. But between the earliest and the latest populations 
it is probably significant. 

Since the sample from the intermediate horizon is also intermediate 
in all the means of its variates this association makes it practically cer¬ 
tain that the difference here is likewise significant. 

Granger clearly brought out this difference when he mentioned the 
greater abundance of smaller animals in the older beds. It appears ex¬ 
tremely probable, however, that instead of there being two species that 
run through three horizons, the larger slowly increasing and the smaller 
decreasing in numbers, there is a single species, variable in all horizons 
but slowly increasing in size with the passage of time. The Lost Cabin 
E. superstes , which is still larger and considerably later, is perhaps the 
continuation, and end, of the same sequence. 

The expression of this relationship in Linnaean taxonomy is neces¬ 
sarily conventional and a matter of personal preference. It is, perhaps, 
most satisfactory to use the name E . osbormanus for the whole phylum 
and to apply the name ralstonensis , as a subspecies, not to the smaller 
individuals of all horizons, surely an unnatural arrangement, but to the 
whole ancestral and on the average smaller (and also slightly more primi¬ 
tive in some morphological respects) group from the Clark Fork. This 
is conventional, as any system that draws boundaries in a continuous 
series must be, but it is logical and is natural in the sense of grouping to¬ 
gether all the various animals that constituted the species at a given 
time. 

This concrete example which seems open to little doubt, suggests 
that many of the supposed cases of the parallel development, or ortho- 
genetic evolution, of closely allied phyla through several geological 
horizons may be misinterpretations of conditions similar to these: that 
in fact only one variable phylum is present and that the several supposed 
phyla are constructed by selecting variants in the same direction from 
each horizon and supposing them to form separate series (see Simpson, 
1937). 

The principal statistical constants of E. osbomianus ralstonensis that 
can be calculated from our material are as follows: 


1 Tested by Fisher’s foimula for comparing means of small samples, cited above Between 
Clark Fork and Sand Coulee the value of P is between 0.1 and 0.05, for the variate given above. 
Between Clark Fork and Gray Bull it is less than 0.05. 
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Number 


Variate 

OF 

Specimens 

Observed 

Range 

Mean 

Standard 

Deviation 

Coefficient 
of Variation 

Lb 

13 

6.3-7.2 

6.7 =±= 0.1 

0.23 * 0.04 

3.4 * 0.7 

WP 4 

13 

4.2-5.8 

4.9 *0.1 

0.36 *0.07 

7.3 * 1.4 

LM X 

12 

5.9-7.1 

6.5 * 0.1 

0.32 * 0.06 

4.9 * 1.0 

W Mi 

12 

4.9-5.7 

5.4 * 0.1 

0.24 =±=0.05 

4.5 * 0.9 

lm 2 

12 

6.1-7.2 

6.7 * 0.1 

0.38 * 0.08 

5.3 * 1.1 

W Ms 

12 

5.1-6.1 

5.6 =±=0.1 

0.31 =±=0.06 

5.5 * 1.1 

L M s 

11 

7.1-8.2 

7.6 * 0.1 

0.39 *0.08 

5.2 * 1.1 

WM, 

11 

4.6-5.5 

5.1 * 0.1 

0.27 *0.06 

5.3 * 1.1 


Hyopsodontidae 

Haplomylus speirianus (Cope, 1880) 

This species is abundant in the Gray Bull, uncommon in the Sand 
Coulee, and rare in the Clark Fork, from which only three specimens are 
known. I have measured all the sufficiently well-preserved lower jaws 
in the American Museum collections (forty in all) and have calculated the 
statistical constants of the most abundant group, those from the Gray 
Bull. An interesting relationship appears. The Sand Coulee speci¬ 
mens, although their range overlaps (but is not entirely included in) that 
of the Gray Bull specimens, average smaller, and the difference in size 
is decisively significant (the chances that such a difference would be due 
to random sampling of the same race are considerably less than one in a 
hundred). The three Clark Fork specimens, however, more closely re¬ 
semble those from the Gray Bull, and not those from the Sand Coulee as 
one would expect from their ages. They are relatively large, even for 
the Gray Bull series, but could be three random specimens drawn from 
the same subspecies or race as that occurring in the Gray Bull. They 
cannot be exactly the same race as that in the Sand Coulee. 

As they bear only indirectly on the characters of the Clark Fork 
forms, the full data for the Sand Coulee and Gray Bull are not here pub¬ 
lished, but one variate is given, and the measurements of the Clark Fork 
specimens: 

Length of M 2 in Gray Bull Haplomylus speirianus: 

Observed Standard Coefficient 

Number Bange Mean Deviation of Variation 

23 2.5-3.1 2.79 =±=0.04 0.19 =±=0.03 6.7 =±=1.0 
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Clark Fork specimens: 

Mi M 2 M 3 

L W L W L W 

2.9 2.4 . 

3.0 2.6 29 19 

3.1 2.7 3.0 2.8 

These measurements are all large in comparison with the Gray Bull 
specimens, lying at or near the observed upper limit for the latter. In 
the small sample available, they fall just short of statistical significance. 1 
If several more Clark Fork specimens were found and these were also 
large, the probability of a real difference would be sufficiently great to 
warrant separating these early individuals as a large race or subspecies, 
but of course this possible or probable future discovery cannot be an¬ 
ticipated. 

PANTODONTA 

Coryphodontidae 
Coryphodon sp. 

The principal evidence of Coryphodon in the fauna is a single speci¬ 
men, No. 16078, which includes P 8 - M 3 , Pa- 4 , and an upper molar. The 
teeth are very badly preserved and no specific determination is possible. 2 
They do, however, demonstrate that the genus is Coryphodon and not 
Titanoides or Barylambda. 


P4 

L W 
16074 3.4 1.8 

16072 . 
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THE SKELETON OF STYRACOSAURUS WITH T HE DESCRIP¬ 
TION OF A NEW SPECIES 

By Barntjm Brown and Erich M. Schlaikjer 
INTRODUCTION 

One of the dinosaur skeletons collected in the su mm er of 1915 from 
the Belly River formation by an American Museum Expedition under 
the leadership of the senior writer, in the Red Deer River country, 
Alberta, Canada, has recently been prepared and mounted for exhibition. 
This specimen was identified in the field as Monoclonius because of the 
extraordinary similarity to that genus as seen in the exposed parts when 
the skeleton was collected. Last summer when the blocks of matrix 
containing this ceratopsian were opened in the laboratory and prepara¬ 
tion began, it was discovered that the specimen was an unusually perfect 
skeleton of Styracosaurus. Subsequent preparation has shown that it 
represents a new species, a description and study of which is given in 
the following pages. 1 

DESCRIPTION AND COMPARATIVE STUDY 
CERATOPSIA 
Ceratopsidae 

Styracosaurus parksi, 2 new species 

Type. —Amer. Mus. No. 5372, nearly complete skeleton with parts of the skull 
and left lower jaw. Collected by Barnum Brown, 1915. 

Horizon and Locality. —Belly River formation, Upper Cretaceous. Middle 
Fork of Sand Creek on the right bank, approximately 250 feet above the Red Deer 
River, 12 miles below Steveville, Alberta, Canada. 

Diagnosis. —Squamosal long and broad. Possesses three large, blunt, and 
flattened projections on its postero-extemal margin. Posterior end of central bar 
of frill massive and rounded. Anterior lateral bar of frill with large, oval, epoc- 
cipital base near its union with the squamosal. Lateral temporal fossa small. Jugal 
broad and deep. 

The genus Styracosaurus was described by Lambe in 1913. The 
genoholotype consists of a fine, although somewhat crushed, skull that 
lacks the rostral bone and the lower jaws. This specimen was collected 

1 As a matter of record, it should be noted that the type of the earliest known marsupial, 
Eodelphis browni Amer. Mus. No. 14169, described by Matthew (1916, pp. 482—491) was found 
under the pelvis of this skeleton. 

s Named for the late Dr. W. A. Parks, 






Fig. 1. Collecting of Styracosaurus parksi, new species, from the typical varie¬ 
gated sandstone, sands, and clay of the Belly River formation. Right bank of 
Middle Fork of Sand Creek, approximately 250 feet above the Red Deer River, 12 
miles below Steveville, Alberta, Canada. 





Fig. 2. Same as shown in Fig. 1. Mr. A. H. Johnson standing by the par¬ 
tially collected skeleton of Styracosaurus parksi, new species. 

2 
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from the Belly River formation on the Red Deer River, Alberta, Canada, 
during the summer of 1913 by Mr. Charles M. Sternberg. In 1935 an 
expedition from the University of Toronto visited the site of the dis¬ 
covery and found, through further excavation nearby, the jaws and a 
goodly portion of the skeleton of the same individual disarticulated and 
scattered over a considerable area. Through the courtesy of the 
Toronto Museum and the late Dr. W. A. Parks, some of this material 
has been loaned to us for comparison and has been useful as a guide in 
restoring certain parts of the American Museum specimen. 

While our specimen comes from the same formation and from the same 
general locality as the type, there is no question of its being specifically 
distinct. With the exception of the quite fragmentary skull, and the 
absence of most of the first three coossified cervicals, and the distal end 
of the tail, the specimen is unusually complete. Most of the desired 
information about what is perhaps the most unusual of all the ceratop- 
sians is revealed in this fine skeleton which is now fully prepared and 
placed on exhibition. A discussion of its more salient features is in¬ 
cluded in the following. 

The skull was almost completely exposed but the squamosal, quadrate, 
quadratojugal, jugal, posterior portion of the maxillary, and lower jaw 
of the left side were undisturbed and uncrushed. The rest of the skull 
was eroded away, although many of the fragments were recovered from 
down the hillside. Most of these broken fragments have been pieced 
together and have been identified as to position, but many cannot be 
placed accurately in the restored skull. 

A considerable amount of the inferior left and outer right sides of the 
rostral is preserved. Only the front tips of the nasals, which are in 
contact with the rostral, are present, but parts of the nasal horn show 
that it was large and of the usual oval form. The postorbital presents 
a rather large and roughened dorsal knoblike elevation, which shows 
that it probably was capped by some sort of epidermal padlike develop¬ 
ment. The orbital border of the postorbital and the orbital border 
preserved on a fragment of the lacrymal and on the jugal indicate that 
the orbit was large and round in form. The jugal is broad proximally, 
deep, and pointed distally. In these features it is quite distinct from 
that of S. albertensiSj which is rather narrow and is quite uniform in 
width throughout much of its distal region—a general form that is more 
like the jugal of Triceratops. The epijugal is small and is somewhat 
pyramidal in general form. 

The squamosal, when compared with that of S. albertensiSj is dis- 
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tinctly longer, and is sub-quadrangular in outline. In S. albertensis it 
is broader than long and is markedly pointed posteriorly. Likewise, the 
external border in the Ottawa specimen presents five convexities while 
in S. parksi there are three large, blunt, dorso-ventrally compressed 
projections. The anterior of these is the smallest, the posterior one the 
largest. 

Of the middle frill element, only the posterior bases of projections I, 
III, and IV, and the antero-lateral extensions on the left side are pre¬ 
served. From these it is possible to ascertain the diameters of the 
projections. The posterior end of the central bar is massive and 
rounded; just mesially to the base of process I there is an incompletely 
preserved anterior process that probably extended only a short dis¬ 
tance over the frill fenestra. This projection is not present on the frill 
of S. albertensis. Also, process IV in S . parksi is larger and straighter. 
Anterior to it there is a large, oval, epoccipital base near the union with 
the squamosal—a character that seems distinct in this species. 

The left lower jaw is quite complete. Although most of the alveolar 
portion is broken away, the inferior margin is complete. The post¬ 
predentary length therefore is known. When compared with the jaw of 
S . albertensis , the coronoid portion of the dentary is seen to be more 
robust and the dentary is shorter and has greater depth. The lower 
portion and the very tip of the predentary are known but display no 
distinctive features. 

In order to restore our new skull it became necessary to visit Ottawa 
to study and to make comparisons with the type specimen. This was 
done by the senior writer, and was made possible through the courtesy of 
the National Museum of Canada officials, and Mr. Charles M. Sternberg 
in charge of the vertebrate collection. 

In the original description Lambe comments on the distortion of the 
skull, through vertical pressure, and the consequent overlapping of bones 
in the anterior part of the skull. In his restored outline, side view, of 
the skull (Lambe, 1913, PI. xii), however, the maxillary has not been 
given sufficient depth anteriorly, and the premaxillary crushing has not 
been corrected. By actual measurement of overlap between the nasal 
and premaxillary this specimen shows that originally the narial opening 
was almost circular, as in Monoclomus and Centrosaurus. The nasal 
hom has been crushed downward and forward at the base, and the 
posterior and anterior contour at the broken upper end shows clearly 
that it was not a straight blunt forward pitching element as restored. 
The terminal end has been restored approximately three inches too long. 



1937] 


A NEW SPECIES OF STYRACOSAURUS 


5 


In outline, the front part of this skull and the nasal horn should approxi¬ 
mate the form of Monoclonius nasicomus Brown. Lambe’s outline of 
the corrected position of the frill is approximately right with exception 
of the long posteriorly directed terminal spikes which have been restored 
incorrectly in form. Following the contour of the preserved bases, the 
terminal ends probably should curve forward laterally to a greater 
degree than they are restored, and should be somewhat reduced in length. 

Taking these features of the type into consideration and using it as 
the principal guide, the skull of Styracosaurus parksi has been restored 
as shown in Fig. 3. Knowing the length of the jaw and parts of the 
predentary and rostral, it was possible to estimate the antorbital skull 
length, and the well-preserved jugal, quadratojugal, and quadrate indicate 
that that region is quite deep as in Monoclonius. The complete squa¬ 
mosal in articulation with the jugal, together with most of the lateral 
branch of the middle frill element, enabled us to make a close approxima¬ 
tion of the frill length. The estimated length of the spikes is based on 
the size of the bases and on a fragmentary frill of another specimen 
(Amer. Mus. No. 5361) in the American Museum collection. The over¬ 
lapping of the third by the second projection, however, is copied directly 
from the Ottawa specimen. It is entirely possible that these projections 
were equally spaced as is suggested in No. 5361, and as shown in S. 
ovatus Gilmore (1930, PI. x), although it is certain that the first pair 
did not converge as in that species. 

With the exception of coossified cervicals one, two, and the front 
part of three, the vertebral column is complete and articulated to and 
including the twentieth caudal. The tenth postcranial vertebra is the 
first to have the capitular facet on the neural arch, although that facet 
is somewhat lower down than on the remaining dorsal vertebrae. This 
vertebra is unquestionably the first dorsal. There are, therefore, nine 
cervicals and the number of dorsals is twelve. The c^pjbra of the fourth 
and fifth dorsals are eoossified which is undoubtedly a pathological 
condition. This is not uncommon among the larger ceratopsia (Lull, 
1933, p. 40), and may in some way be connected with the development 
of an unusually large head. Of especial note, in this connection, is the 
presence of ossified tendons across the neural spines of the anterior dorsal 
vertebrae. The twelfth dorsal is entirely free from the first sacral. It 
bears a long rib on either side which is entirely free from, and extends 
considerably below, the ilium. This is very different from the condition 
in Monoclonius (Centrosaurus) flex us in which the neural arch is fused 
to the first sacral and the ribs are short and united with the inferior sur- 
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faces of the ilia (Lull, 1933, p. 48). In M. nasicomus the ribs of the last 
dorsal are short and curve out in front of the ilia. 

The sacrum is composed of ten vertebrae as is normal for all the 
later ceratopsians. A sacral character, however, that seems distinctive 
of Styracosaurus is that the tenth is incompletely fused with the ninth 
and retains the general form of the first caudal. In this respect the 
sacrum of Styracosaurus is more primitive than in MonocloniuSj yet more 
advanced than in Brachyceratops which has eight sacrals (Gilmore, 1917, 
P. 21). 

The first twenty caudals were all articulated and completely pre¬ 
served. Twelve complete, and parts of three other caudal centra are 
also present. These have been placed, and the total number has been 
restored to forty-six, following that of Monoclonius nasicomus. As in 
that species, the first chevron appears between the third and forth 
caudals. The only distinctive feature of the caudal series is the rapid 
reduction in size of the vertebrae. The first three are about as in 
Styracosaurus albertensis , but the fifth, sixth, seventh, and eighth are 
about one fourth smaller than in that species. 

The pelvis of Styracosaurus displays several distinctive features. 
The ilium is proportionately wider anterior to and across the crest above 
the acetabulum than in Monoclonius , which character is in keeping with 
the large size of the animal. The posterior portion is not as outwardly 
deflected, nor is it as extended posteriorly. It is quite erect, short, and 
heavy, more as in Brachyceratops . In this respect the ilium is primitive 
—a condition to be expected in a ceratopsian in which only nine of the 
sacral vertebrae are firmly coossified, instead of ten as in such forms as 
Monoclonius and Triceratops. 

The “prepubis” is stronger and the distal end is more expanded than 
in Monoclonius. This feature, however, is probably of little or no 
phyletic significance, since such an expansion simply means the presence 
of greater abdominal support,—a corollary of size increase. 

These primitive conditions of the pelvis are likewise expressed in the 
ischium. Compared with the ischium of Monoclonius , this element dis¬ 
plays some rather marked differences. It is heavier, especially in the 
distal portion, less decurved, and the antero-inferior projection for articu¬ 
lation with the pubis is not as extended. In addition, the notch be¬ 
tween the pubic and iliac facets is deeper. Also, the distal end is not 
deflected inward—a feature particularly well shown in M. cutleri . All 
these characters seem to show that the Styracosaurus ischium is closer 
to that of Brachyceratops than to Monoclonius . 





Siyracosaurus park si > new species. Left view of the mounted sk 


10 


AMERICAN MUSEUM NOVITATES 


[No. 955 


0 

The appendicular skeleton is completely preserved although lateral 
crushing has caused a considerable amount of variation in the dimensions 
of the s am e elements on opposite sides. It is strikingly like that of 
Monoclonius . The only apparent differences are, that the second digit 
of the hind foot is proportionately somewhat longer, and the proximal 
end of metacarpal II is wider than that of metacarpal III. So very 
similar are the feet in the two genera that a front and hind foot of this 
skeleton, designated as Monoclonius sp., was prepared and illustrated as 
a check on the carpals and restored parts of the metacarpals in the senior 
writer’s description of the type skeleton of M. nasicornus (Brown, 1917, 
PI. xii). Apart from these slight differences and the distinctive fea¬ 
tures of the skull and pelvic bones, the remainder of the skeleton in 
nearly every way resembles Monoclonius so closely that if individual 
bones were found separately one could not determine which genus they 
represent. 

In preparing and mounting the skeleton the bones have been retained 
in the exact position and association as found with exception of the right 
femur, which had been crowded through to the left side, and the left 
front limb which was found disarticulated. This limb has been posed to 
give balance to the mount (see Figs. 4 and 5). 

This new species is the third to be assigned to Styracosaurus 1 and 
aids greatly in elucidating the characters of the genus, which originally 
were based on the skull alone and were given by Lambe (1913, p. 109) 
as follows: 

“ Skull massive, elongate, pointed in front, and greatly extended 
behind to form a neck-frill with long, robust, tapering outgrowths pro¬ 
jecting obliquely backward and outward from its posterior border. 
Fontanelles of moderate size within the coalesced parietals. Squamo- 
sals somewhat quadrangular and entering largely into the formation 
of the front part of the frill. Postfrontal fontanelle large. Supratem- 
poral fossa opening widely behind. Nasal horn-core large, upright, 
straight, rising from the back of the nasals. Supraorbital horn-core 
incipient.” 

Since the frill processes III in Styracosaurus ovatus Gilmore converge 
instead of diverge at their tips it would seem that the part of the above 
definition concerning the back region of the frill should be given as, 
“neck-frill with long, robust, tapering outgrowths projecting from its 

, 1 Lambe referred Monoclonius spkenoceros Cope, of which only the nasal with the horn, and 

the left prema x illary are known, to the genus Styracosaurus. We are of the opinion, expressed 
earlier by the senior writer (1914. pp. 549-550). that this Bpecies belongs to Monoclonius and 
should probably be referred to M. crassus . Lull (1933, pp. 90—91) has also stated r eas ons for 
assigning this species to Monoclonius. 
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posterior border” instead of, . projecting obliquely backward and 
outward from its posterior border.” Otherwise the above characters, 
in view of the known material, should stand as given, and to them the 
following skeletal characters can be added: ninth and tenth sacrals 
incompletely coossified; posterior portion of ilium short and quite erect; 
and, ischium not greatly decurved. In these skeletal features Styraco- 
saurus seems nearer to Brachyceratops than to Monoclonius, but in all 
other characteristics it is evidently most closely related to the latter, 
and probably represents an aberrant offshoot from the Brachyceratops- 
Monoclonius line. 


Measurements 




Right 

Left 

Length of Metacarpal I . 


92 mm. 

tt 

“ Metacarpal II. 

. 133 mm. 

133 mm. 

tt 

“ Metacarpal III. 

. 133 mm. 

140 mm. 

tt 

“ Metacarpal IV . 

. 102 mm. 

106 mm. 

tt 

“ Metacarpal V. 


80 mm. 

Length of Phalanx I 1 . 

. 52 mm. 

55 mm. 

tt 

“ Phalanx I 2 . 

. 08 mm. 

75 mm. 

u 

“ Phalanx II 1 . 


44 mm. 

it 

“ Phalanx II*. 

. 31 mm. 

33 mm. 

tt 

“ Phalanx II* . 

. 58 mm. 

65 mm. 

tt 

“ Phalanx III 1 . 

. 42 mm. 

00 mm. 

tt 

“ Phalanx III 2 . 

. 29 mm. 

29 mm. 

tt 

“ Phalanx III s . 


00 mm. 

tt 

“ Phalanx III* . 

. 44 mm. 

49 mm. 

tt 

“ Phalanx IV 1 . 

. 38 mm. 

00 mm. 

it 

“ Phalanx IV* . 


00 mm. 

tt 

“ Phalanx IV* . 

. 10 mm. 

00 mm. 

tt 

“ Phalanx V 1 . 

. 43 mm. 

43 mm. 

tt 

“ Phalanx V*. 

.... 13 mm. 

00 mm. 



128 mm. 

"'■“h w* 




tt 

“ Metatarsal II. 


. 188 mm. 

tt 

“ Metatarsal III . 


. 224 mm. 

tt 

“ Metatarsal IV . 


. 178 mm. 

tt 

“ Metatarsal V . 


68 mm. 



105 mm. 

tt 

“ Phalanx I 2 . 


. 95 mm. 

tt 

“ Phalanx II 1 . 


70 mm. 

tt 

“ Phnlanx TT* . 


50 mm. 

tt 

“ Phalanx IT 8 . 


88 mm. 
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Left 

Length of Phalanx IIP. 65 mm. 

“ “ Phalanx IIP. 40 mm. 

« “ Phalanx III 3 . 39 mm. 

“ f< Phalanx IIP. 87 mm. 

“ “ Phalanx IV 1 . 64 mm. 

“ “ Phalanx IV 1 . 40 mm. 

“ “ Phalanx IV 3 . 30 mm. 

“ 11 Phalanx IV 4 . 24 mm. 

14 “Phalanx IV 3 . 64mm. 

Length of humerus. 618 mm. 

11 u radius. 375 mm. 

“ u ilium (estimated). 997 mm. 

u “ pubis and prepubis (estimated). 598 mm. 

“ u ischium. 890 mm. 

11 u dentary. 405 mm. 
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A GATUN OSTRACODE FAUNA FROM CATIVA, PANAMA 


By H. N. Coryell and Suzanne Fields 


The material from which this fauna is described was collected by 
Captain John Embich during September, 1934, from a marl formation 
in the town of Cativa, located five miles east of Colon, on a small inlet of 
the Caribbean sea. The beds dip gently to the north at an angle of 10 °- 
12°. They are very fossiliferous. The fauna consists of gastropods, 
cephalopods, pelecypods and bryozoa as the macrofossils with man}- for- 
aminifera and ostracoda as the microfossils. The determination of the 
age of this marl as Lower Gatun is on the basis of specimens identified as 
Clementia dariena (Conrad), which, in the opinion of Woodring, is con¬ 
fined to the Lower Zone of the Gatun formation. 

The fauna, itself, is noteworthy because of the occurrence in it of 
many new specimens with very definite recent affinities. The less orna¬ 
mented and smooth shelled forms are much like living ostracodes, both 
in hinge structure and in the features of the inner lamella. Specializa¬ 
tion is evidenced by the extremely ornate specimens, and the presence of 
similar ornamentation in unlike forms such as Cativella naves and Nave- 
cythere delicata. The definite appearance of modernistic trends and the 
occurrence of such a high degree of ornamentation indicate that in the 
Caribbean region rapidly changing environmental conditions accom¬ 
panied the diastrophic movements which were in progress at that time. 

The following table shows the position of the Cativa marl formation 
in the geological classification. 

Miocene 

Upper Middle Lower 

Toro limestone Gatun formation Emperador limestone 

Upper Upper Culebra formation 

Middle 

Lower —Cativa marls 
Vamos-a-vamos 
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Map of Panama Canal Zone showing the location of the Cativa collecting 
locality. 


CLASSIFICATION AND DESCRIPTION OF THE OSTRACODA 

PLATYCOPA SARS, 1865 (1866) 

Cytherellidae Sars, 1865 (1866) 
Ctthsrbllocdea Alexander, 1929 
Cytherelloidea leonensis Howe, 1934 
Figures la, b, c, d 

Howe, H. V., 1934, Jour. Paleo., Vol*8,,No. 1, p. 34, PL v, fig. 9. 
Morphottpes.— A. M. N. H. Cat. No. 24885. 
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The specimens of this species vary in the posterior thickness. This 
difference is interpreted as a sexual characteristic. 

Platella, new genus 

Genotype.- Platella gatunensisj new species. 

Carapace small, thin-shelled, pellucid, subquadrate, ornamented with numerous 
pits and a median, subdorsal shallow sulcus. Right valve receives left in a shallow 
groove and overlaps it on the dorsal and ventral margins. Groups of irregular 
shaped muscle scars are located on the interior surface of the sulcus. 

The thin-shelled feature and the ornamentation distinguishes this 
genus from Cytherella and Cytherelloidea. 

Platella gatunensis, new species 
Figures 2a, 2b 

Carapace small, thin-shelled, subquadrate to broadly ovate; greatest thickness 
near the center of the posterior half. The convexity of the valve is ornamented by 
numerous pits that show some alignment near the ventral border and about the 
shallow, median, subdorsal sulcus. Within the shallow valves and upon the lower 
extension of the sulcus are four groups of muscle scars. The inner margin of the 
right valve is grooved to receive the slightly flanged margin of the left valve. The 
flange is widest and the groove deepest in the mid-dorsal portion. 

Length. —0.42 mm. Height. —0.2 mm. 

Types.— A. M. N. H. Cat. No. 24886. 


PODOCOPA SARS, 1865 (1866; 

Cypridae Baird, 1846 (1849) 

Macrocyprinae Muller, 1912 

MACROCYPRIS Brady, 1867 (1868) 

Macrocypris dreikanter, new species 
Figures 4a, 4b 

Carapace elongate, small, smooth, pellucid, thin-shelled; broadly rounded 
anterior margin; ventral margin nearly straight; dorsal margin obtusely angulated 
with a long posterior slope extending to the subacute posterior border. Greatest 
height in anterior half; greatest thickness anterior to the greatest height and near 
the mid-line. The length is more than twice the height. Right valve overlaps the 
left along the dorsal and midventral borders. The ventral overlap forms a wide 
cuneate flange. Three elongate parallel muscle scars occur just posterior to the 
position of greatest thickness. 

Length. —0.65 mm. Height. —0.32 mm. 

Types.— A. M. N. H. Cat. No. 24887. 
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Bairdiidae Sars, 1887 
Bairdiinae Sars, 1923 
Bairdia McCot, 1844 
Bairdia colonensis, new species 
Figures 3a, 3b 

Carapace small, translucent; finely perforated by pore canals; greatest height 
slightly anterior to the center of the valve. The dorsal margin is broadly arched; 
the ventral nearly straight; the posterior margin is acuminate below the 


(Captions for Figures 1-10) 

Fig. 1. CythereUoidea leonensis Howe, X75. 

a. Left valve of Morphotype, lateral view. 

b. Ventral view of female. 

c. Dorsal view of male. 

d. Interior, right valve. 

Fig. 2. PlateUa gatunensis , n. gen., n. sp., X65. 

a. Dorsal view of left valve. 

b. Lateral view, left valve. 

Fig. 3. Bairdia colonensis , n. sp., X85. 

a. Lateral view, left valve. 

b. Dorsal view. 

Fig. 4. Macrocypris dreikanter, n. sp., X65. 

a. Lateral view, left valve. 

b. Dorsal view. 

Fig. 5. U)Cythere mylonita , n. sp., XI10. 

a. Lateral view, right valve. 

b. Dorsal view of right valve. 

Fig. 6. Paracytheridea dara , n. sp., X70. 

a. Lateral view, right valve. 

b. Dorsal view of right valve. 

c. Ventral view of right valve. 

Fig. 7. Navecythere delicata, n. gen., n. sp., X65. 

a. Lateral view, left valve. 

b. Lateral view of a right valve. 

c. Ventral view of right valve, showing dentition. 
Fig. 8. FaveUa puella , n. gen., n. sp., X70. 

a. Lateral view, right valve. 

b. Dorsal view of right valve. 

c. Interior of right valve. 

Fig. 9. CativeUa navis, n. gen., n. sp., X100. 

a. Lateral view, right valve. 

Fig. 10. Cyihereis vaughani (Ulrich and Bassler), X60. 
a. Lateral view, right valve. 
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where the valves gape slightly; the anterior, gently curved below and straight above. 
The dorsal view presents a regular spindle shape. 

Length. —0.41 mm. Height. —0.2 mm. 

Types.— A. M. N. H. Cat. No. 24888. 

Cytheridae Baird, 1850 
Cytherideinae Sars, 1925 
CYTHERE MtfLLER, 1785 
? Cythere mylonita, new species 
Figures 5a, b 

Carapace small, extremely elongate, somewhat reniform, and pellucid. Dorsal 
margin straight and slightly depressed; anterior margin broadly rounded dorsally 
and more narrowly rounded ventrally; posterior margin more narrowly rounded at 
the mid-height; ventral margin slightly concave near the central portion where 
the left valve slightly overlaps the right. A narrow rim borders the free margin. 
The greatest height is near the anterior cardinal angle; greatest thickness is near the 
middle of the line of greatest height. The convexity of the valve is marked by three 
or more low transverse ridges that parallel the posterior margin and a lesser number 
that parallel the anterior margin; low papillae, shallow depressions, numerous 
small, shallow^ pits, and openings to pore canals ornament the surface. These out¬ 
side features are also distinguishable upon the inside of the valve. 

A recumbent marginal area is present within the valves. It is broad in the an¬ 
terior and much less developed along the ventral and posterior. 

The hingement of the right valve consists of a narrow bar near each cardinal 
angle; the anterior bar is divided into four blunt cusps and the posterior into six. 
The two bars are connected by a line-like pitted groove, which lies near the slightly 
flanged dorsal margin. The hingement of the left valve consists of elongate terminal 
pitted sockets connected by a finely crenulated bar as complements of the structures 
in the right valve. 

Length. —0.42 mm. Height. —0.12 mm. 

Types— A. M. N. A. Cat. No. 24889. 

Paracytheridea MOllbr, 1894 
Paracytheridea clara, new species 
Figures 6a, b, c 

Carapace elongate-quadrate, small, thin, translucent, irregularly alate. The 
straight dorsal and ventral margins converge distinctly posteriorly; greatest height 
near anterior cardinal angle; anterior margin broadly rounded; posterior ma rgin 
dorsally and ventrally truncated, ending medially in a blunt flattened spine. The 
convexity of the valves is greatest ventrally where it is mounted with an alational 
ridge that is terminated in the posterior half by a spine, below which the surface 
slopes perpendicularly to the ventral contact. Transverse shallow depressions and 
ridge-like flexures ornament the surface above the alation. Posteriorly the con- 
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vexity is irregularly depressed, converging into the terminal spine; in the anterior 
half is a median horizontal ridge that bifurcates at a subcentral node, the ventral 
branch joining the alaial carinae near its mid-point, the dorsal branch cutting ob¬ 
liquely across the shell to the posterior cardinal angle. The entire surface of the 
valve is perforated by numerous openings of minute canals. The ventral mar gin 
of the right valve is flanged, and sinuous just anterior to the middle. 

Within, the valves are deep and irregular. A narrow marginal area is present 
along the anterior margin. The hingement of the right valve consists of a shallow, 
pitted groove adjacent and parallel to the dorsal margin, with a long, narrow, curved 
tooth at each end. The hinge structure of the left valve complements that of the 
right. 

Length.— 0.40 mm. Height.— 0.2 mm. 

Types. —A. M. N. H. Cat. No. 24890. 

Navecythere, new genus 

Genotype. —Navecythere delicata , new species. 

Carapace, small, thin, sub triangular; highest anteriorly; ventral overlap con¬ 
sists of alternate projections with the right valve possessing the median flange. 
Ornamentation is of delicate submarginal perforated keels and conical spines. The 
hinge pattern of the right valve consists of terminal, cardinal, blade-like, crenulated 
teeth, with a narrow pitted groove that opens interiorly at its posterior end, lying 
between the teeth. The left valve possesses complementary structures of sockets 
and marginal crenulated ridge. 

This genus differs from Cythereis in the extreme thinness of the shell 
material, absence of the interior marginal area, the characteristic hinge¬ 
ment, and peculiar ornamentation. 

Navecythere delicata, new species 
Figures 7a, b, c 

Carapace thin, translucent, subtriangular, highest at the anterior cardinal 
angle, thickest in the posterior half; the dorsal contact is straight; the ventral 
marginal contact is sinuous about the alternate projection of the left, right, and 
then left valves, which arrangement forms the ventral overlap feature; the anterior 
margin is broadly rounded; the posterior margin is acuminate. A submarginal, 
rather irregularly perforated flange ornaments the surface, except along the dorsal 
posterior where it is absent, and along the ventral posterior, where a few curved, 
conical spines are present. This flange is interrupted in en echelon manner near 
the median dorsal; its posterior dorsal portion is located slightly more ventrally 
than the anterior portion. A short, perforated flange rises from the surface of the 
valve in the ventral half; it lies parallel to the ventral margin and ends posteriorly 
in a spine-like projection. Minute openings of pore canals are abundant over the 
convexity of the valve. 

The hingement of the right valve consists of an anterior cardinal, long, blade¬ 
like, crenulated tooth on the dorsal margin, and a posterior cardinal, triangular 
tooth that extends a short distance down the posterior slope, with a narrow, finely 
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pitted groove between the teeth which opens interiorly at its posterior end. The 
hingement structure in the left valve consists of complementary cardinal socket-pits 
and a crenulated dorsal shell margin to fit the structures of the right valve. 

Length. —0.38 mm. Height. —0.22 mm. 

Types.— A. M. N. H. Cat. No. 24891. 

This species is common in the Gatun. 

Favella, new gentjs 

Genotype. —Favella puetta, new species. 

Carapace small, thin, translucent, subquadrate, with straight dorsal margin; 
greatest h eigh t near the anterior cardinal angle. Interior marginal area narrow, 
with short radial pore canals along the anterior border. 

Hingement of right valve consists of terminal, long, blade-like teeth at the 
cardinal angles, connected by a narrow pitted groove parallel and adjacent to the 
dorsal margin. The hinge structures of the left valve are complements of the right; 
the terminal sockets are formed by the dorsal margin curving upward over the teeth 
of the right valve. The crenulated dorsal margin serves as a ridge to fit into the 
groove. 

The surface is moderately ornamented with spines, nodes and irregular ridges. 

Favella puella, new species 
Figures 8a, b, c 

Carapace small, sub quad rate, thin, translucent, moderately ornamented; 
greatest height at the anterior cardinal angle, greatest thickness through the sub- 
central node. Dorsal margin almost straight; anterior margin broadly rounded, 
slightly flattened in the upper half; ventral margin concave anterior to the middle, 
otherwise nearly straight; posterior margin is broadly rounded and is marked by 
four or five short, blunt spines. The free margin is bordered by a narrow rim, parallel 
to which in the anterior, there is a narrow sharp flange. Parallel to the ventral 
margin on the lower half of the shell is a ridge, above which there are three short 
ridges in the anterior part of the valve that converge on the subcentral node, while a 
single ridge continues backward from the node along the mid-line. The anterior 
half of the surface of the valve is additionally ornamented by a fine, line-like reticu¬ 
lation; the posterior is ornamented by irregularly placed small knobs and spines. 
Many minute pores puncture the surface. 

An interior marginal area occurs within the anterior end with a few short radial 
pore canals. The free margin of the left valve bears a groove, deepest at the mid- 
ventral area; the right valve possesses a flanged panel which fits into the groove. 

The hingement of the right valve consists of a long, blade-like anterior cardinal 
tooth that is raised above the dorsal margin, and a posterior cardinal, flattened, 
angled, tooth that extends a short distance down the posterior slope. Between the 
teeth is a narrow pitted groove. The left valve has complementary hinge structure, 
with cardinal sockets formed by the outward curving of the dorsal margin, and, be¬ 
tween the sockets, the finely crenulated dorsal margin arranged to fit into the groove 
of the right valve. 



1937] OATUN OSTRACODE FAUNA FROM PANAMA 


9 


Length. —0.49 mm. Height. —0.25 mm. 

Types. —A. M. N. H. Cat. No. 24892. 

This species is very common in the Gatun. 

Cytherinae Dana, 1852 

Cativeixa, new genus 

Genotype. —CativeUa navis, new species. 

Carapace medium sized, subtriangular, thick-shelled, with anterior end broadly 
rounded and posterior end acuminated with marginal spines. Hinge structure is 
similar to that of the genus Cythereis. The surface of the valve is ornamented with 
conspicuous, perforated, submarginal and other longitudinally arranged flanges; 
inner marginal area and platform are present with unequally distributed radial pores. 
The inequality of the valves shows externally where the mid-ventral flange of the 
right valve fits into the rabbeted edge of the left. 

The ornamentation of this genus presents an illustration of the prin¬ 
ciple of parallelism when it is compared to the genus Navecythere. The 
hinge structures of the two genera are quite different. 

Cativella navis, new species 
Figure 9a 

Carapace subtriangular, thick, medium sized with the greatest height at the 
anterior cardinal angle; anterior end broadly rounded; posterior end acuminate 
and with an extended appearance; the contact margin is characteristically den¬ 
ticulate; the ventral posterior margin bears three or four long, conical, curved spines; 
the dorsal posterior possesses a single, short, stout spine. A submarginal rather 
regularly perforated, keeled flange is present on the dorsal, anterior, and ventral 
borders; two similar short flanges rise near the ventral anterior, one paralleling the 
ventral border flange ending in a spinous termination, and the other extending 
across the convexity of the valve near to the dorsal posterior; a few low, rounded 
knobs occur over the surface. The hingement is typical of the genus Cythereis ; a 
well-developed eye spot is present; the marginal area is moderately broad, with the 
line of concrescence parallel to and near the inner margin. Radial pores are short, 
straight, but numerous only in the anterior end. The ventral overlap consists of 
the curved flange of the right valve fitting into the rabbeted mid-ventral margin of 
the left valve. 

Length. —0.56 mm. Height.— 0.19 mm. 

Types.— A. M. N. H. Cat. No. 24893. 

This species is quite common in the Gatun. 

Cythereis Jones, 1849 

Cythereis vaughani (Ulrich and Bassler), 1904 
Figure 10a 

Cythere vaughani Ulrich and Bassler, 1904, Md. Geol. Surv., Miocene, p. 109, 
PL xxxvra, figs. 25-27. 
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Cythereis vaughcmi Howk (and students), 1935, Fla. Geol. Surv., Bull. XIII, 
p. 25, PL m, figs. 24-26; PI. iv, fig. 13. 

Morphotype. —A. M. N. H. Cat. No. 24894. 

This Gatun specimen differs in no important way from those de¬ 
scribed by both Howe and Ulrich and Bassler, which suggests the rather 
wide distribution of the species. Such forms as this suggust the cor¬ 
relation of the lower bed of the Gatun with the Choctawhatchee of 
Florida and the Chesapeake of Maryland. 

Cythereis rugipunctata gatunensis, new variety 
Figure 11a 

Carapace is small, thick-shelled, elongate, quadrate, transparent; greatest 
height at anterior cardinal angle; greatest thickness at subcentral node; anterior 
margin broadly and obliquely rounded with small denticulations along the ventral 
portion; the ventral margin is nearly straight in the posterior three-fourths and 
broadly convex in the anterior one-fourth; the posterior margin is marked by four 
or five distinct blunt spines; the dorsal margin is nearly straight. The surface is 
ornamented by a subcentral node; a submarginal rim borders the anterior edge and 
the anterior ventral margin; a short rib rises near the anterior rim near the mid-line 
and trends backward upon the node where it trifurcates; many irregularly placed 
knobs are present on the anterior and posterior convexity of the valve. In places 
on the posterior these nodes are aligned transversely forming a pattern clearly re¬ 
lated to Cythereis rugipunctata . The eye spot is marked by a translucent knob near 
the cardinal end of the anterior rim. 

The inner marginal area is moderately broad, widest along the posterior ventral; 
the line of concrescence almost coincides with the inner margin; the platform is 
widest in the anterior ventral. The free contact border of the right valve is marked 
with a groove into which a panel on the left valve fits. Hadial pore canals are found 
on the anterior, ventral and posterior borders. 

The hingement is typical for the genus. 

Length. —0.60 mm. Height. —0.18 mm. 

Types. —A. M, N. H. Cat. No. 24895. 

Caudites, new genus 

Genotype. —Caudites medialis , new species. 

Carapace small, thick-shelled, translucent, subtriangular in side view, a thickened 
marginal rim and a ventral posterior caudal projection. Hingement structure in 
right valve consists of a high anterior knob-like tooth behind which is a deep socket 
which becomes narrower and shallower posteriorly, trending obliquely toward the 
dorsal m ar gi n near the mid-point of the hinge where the shallow socket disappears; 
a narrow groove continues backward parallel and below the dorsal margin to the 
posterior cardinal angle. The socket and narrow groove are both pitted. The 
dorsal margin is slightly flanged. In the posterior cardinal angle the dorsal margin 
is occupied by a large flat, triangular tooth which extends some distance down the 
posterior slope. 
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The hingement of the left valve is a complement of the right. A huge eye spot 
is present anterior to and below the anterior dentition. The mnpr marginoi area 
and radial pore canals are present. 

It is believed that H&niicythcrc scllavdst Howe and Neill is a member 
of this genus. 


Caudites medialis, new species 
Figures 12a, b, c, d 

Carapace small, thick-shelled, elongate, subtriangular in side view; dorsal 
margin convexly sinuous; ventral margin concave anterior to the middle, otherwise 
straight; anterior end broadly rounded; posterior end obliquely truncated above 
and produced to a blunt caudal projection below; greatest height at the anterior 
cardinal angle; left valve overlaps the right on the ventral margin in the concave 
portion. 

The ornamentation consists of two ridges paralleling the ventral margin; the 
inner one continues forward and becomes the marginal anterior ridge; it ends in 
the posterior quarter of the valve; the marginal one of the two rises in the ventral 
anterior, extends around the caudal projection, and ends in a blunt spine near the 
dorsal cardinal angle; an anteriorly curved transverse ridge crosses the valve below 
the posterior cardinal angle; a median longitudinal ridge rises from the posterior 
transverse one just above the middle and extends toward the anterior marginal 
ridge, bifurcating near the middle of the anterior half, one limb extending slightly 
upward to the anterior margin and the other, which is larger, extending to the 
anterior ventral curvature of the submarginal ridge. 

Within, the valves are shallow and smooth, with a moderately broad marginal 
area, a narrow platform, and many short straight radial pore canals. The free 
contact of the valves is rabbeted; the right valve bears a sharp ridge near the center 
of the marginal area, which is developed into a prominent flange that curves inward 
just anterior to the middle of the ventral margin with a sharply defined narrow groove 
below it. 

The hinge structure in the right valve consists of a high, knob-like anterior 
tooth, behind which a deep, oblique socket extends near to the middle of the valve 
where it gradually narrows to an incised groove that extends to the posterior cardinal 
tooth. The socket and groove are finely pitted. The dorsal margin of the valve is 
flanged above the groove. The posterior cardinal tooth is a large, flattened, tri¬ 
angular one that extends some distance down the posterior slope. The hingement 
of the left valve is a complement of the right. 

An eye spot occurs below the anterior dentition. 

Length. —0.45 mm. Height. —0.20 mm. 

Type. —A. M. N. H. Cat. No. 24896. 


Basslbrites Howe, 1937, new name 

The generic name Basslerites is presented at the suggestion of Dr. 
Howe to replace his generic name Basslerella which was used previously 
by Betty Kellett Nadeau in March, 1935, to designate a group of Ostra- 
coda, quite different from the Miocene forms. 
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Basslerites miocenicus (Howe), 1935 
Figures 13a, b 

Basslerella miocenica Howe, 1935, Fla. Geol. Surv., Bull. XIII, pp. 30-31, 
PL i, figs. 19, 24-26. 

Morphotypes. —A. M. N. H. Cat. No. 24897. 

This species is relatively common in the Gatun localities of Panama. 

Cytherurinae Muller, 1894 

Cytherttra Saes, 1865 (1866) 

Cythemra bananaformis, new species 
Figures 14a, b, c, d 

Carapace small, thin-shelled, highly translucent; the length is almost three 
times the height; dorsal margin is gently arched; anterior margin narrowly curved, 
especially near the ventral margin; ventral margin is convex anteriorly and pos¬ 
teriorly, and distinctly concave medially where the left valve overlaps the right; 
posterior margin borders the laterally compressed, nasute, downwardly curved, 
caudal termination of the valves. Two broad, shallow, transverse depressions 
cross the valves on each side of the mid-area; seven or more distinct, narrow, longi¬ 
tudinally arranged, raised striae converge somewhat near the anterior and posterior 
ends, the border ones joining around the crest of the abrupt posterior slope; numer¬ 
ous small pits are irregularly distributed over the surface of the valve; other smaller 
openings to pore canals dot the surface. 

The hinge structure is delicate, and consists, in the right valve of an elongate 
anterior curved socket which parallels the dorsal margin and opens posteriorly into 
the interior cavity of the valve; the post-dorsal margin is slightly flanged; thehinge- 
ment of the left valve consists of an anterior tooth, long, narrow, and blade-like, 
which continues posteriorly as the dorsal margin; immediately below and parallel 
to this margin is a narrow groove which opens to the interior at the posterior cardinal 
angle; the inner marginal area is very broad in the anterior and posterior areas, 
very narrow near the mid-ventral margin and absent along the dorsal border. The 
inner platform lies close to the shell in the posterior portion, and rather widely 
separated from it in the anterior ventral portion; the inner margin is sinuous. 

Length. —0.34 mm. Height. —0.14 mm. 

Type.— A. M. N. H. Cat. No. 24898. 


Loxoconchinae Sars, 1926 
Kangarina, new genus 
Genotype . —Kangarina queUita, new species. 

Carapace small, pellucid, thick-shelled, subquadrate, with a subdorsal caudal 
projection;. dorsal margin straight, shorter than the ventral margin, but almost 
parallel to it; anterior margin extends most in the ventral half; the valves are 
flattened along the ventral area. The ornamentation consists of a marginal ridge 
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and an open loop in the ventral half, with a restricted distribution of surface pits. 
The inner marginal area is conspicuously developed, with a variable arrangement of 
pore-canals; an interior tunnel structure is present. The hingement of the left 
valve consists of a median, crenulated bar with a single, long, narrow, obliquely 
arranged, crenulated tooth at each end. A narrow abutment is developed above 
and below the bar. The hingement of the right valve consists of structural comple¬ 
ments of the left with the inner wall of the groove, narrow and bearing coarse ter¬ 
minal crenulations, and the dorsal wall formed into a heavy bar that rests against 
the abutment in the left valve. 

This genus is separated from Cythere by the longer and greater devel¬ 
opment of the hinge teeth, the presence of both groove and sockets in the 
left valve, and the peculiar exterior ornamentation. Two species of this 
genus have been recognized, one of which is described here. The forms 
are quite rare in the Gatun material. 

Kangarina quellita, new species 
Figures 15a, b, c 

Carapace small, translucent, thick-shelled, with a blunt, subdorsal caudal pro¬ 
jection; anterior margin truncated dorsally and narrowly rounded ventrally; dorsal 
margin straight and much shorter than the ventral margin; ventral margin almost 
straight with the ventral surface of the valve flattened; posterior margin is truncated 
ventrally and dorsally, both borders curving posteriorly to form the caudal projec¬ 
tion in the dorsal half. A marginal rim borders the valve, less prominent on the 
posterior margin than elsewhere. A loop-shaped ridge, that opens forward into an 
extended channel occurs in the posterior ventral one-fourth; posterior to the middle 
a transverse ridge extends from the dorsal margin to the upper edge of the loop; 
the surface of the valve is marked by irregular reticulations except within the loop 
where it is relatively smooth. 

The inner marginal area is broadly developed as an inner lamella, leaving only 
an oval area in the posterior part of the anterior half uncovered; in the anterior the 
line of concrescence parallels the border with several radial pore canals present; the 
inner extension of the lamellar platform rises sufficiently above the surface of the 
valve in the posterior ventral area to form a tunnel-like structure that opens an¬ 
teriorly into the lower portion of the uncovered oval area. 

The hingement of the left valve consists of a short, thin, crenulated bar with 
single, long, narrow, obliquely arranged, crenulated tooth at each end; a narrow 
abutment lies above the bar and parallel to the dorsal margin; the right valve hinge 
structure consists of terminal pitted sockets and a connecting groove with a lower 
wall that is very narrow and that bears coarse terminal crenulations, and a dorsal 
wall that is much heavier and formed to meet the abutment in the left valve. 

Length. —0.36 mm. Height. —0.18 mm. 

Type. —A. M. N. H. Cat. No. 24899. 

Bythocytherinae Sars, 1926 

LUVULA, NEW GENUS 

Genotype. —Liwula palmerae , new species. 

Carapace thin-shelled, pellucid, somewhat bairdioid; the inner lamella is 
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variably developed with a distinct line of concrescence and few to n um erous r adial 
canals where the inner marginal area is well developed. 

The hinge of the left valve consists of an anterior and a posterior blade-like 
tooth connected by a narrow bar. The hingement of the right valve consists of a 
shallow anterior and posterior socket formed by extensions of the inner surface 
shell below the cardinal angles. The posterior cardinal area is slightly enlarged 
outwardly to receive the posterior tooth of the left valve. 

The muscle scars are arranged in groups of irregular ovals in the dorsal half of 
the interior surface posterior to the middle, and, in the lower half of the valve, just 


(Captions for Figures 11-18) 

Fig. 11. Cythereis rugipunctata gatunensis , n. var., X70 

a. Lateral view, right valve. 

Fig. 12 . Caudites medialis , n. gen. n. sp., X65. 

a. Lateral view, right valve. 

b. Dorsal view of right valve. 

c. Ventral view. 

d. Interior of a right valve. 

Fig. 13. Basslerites miocenica (Howe), X75. 

a. Lateral view, right valve. 

b. Dorsal view of right valve. 

Fig. 14. Cytherura bananaformiSj n. sp., XI15. 

a. Lateral view, right valve. 

b. Dorsal view of left valve. 

c. Dorsal view. 

d. Interior of right valve. 

Fig. 15. Kangarina queUita , n. gen., n. sp., X75. 

a. Lateral view, right valve. 

b. Dorsal view of right valve. 

c. Interior of right valve. 

Fig. 16. Luvula palmera, n. gen., n. sp., X100. 

a. Lateral view, left valve. 

b. Dorsal view’ of left valve. 

Fig. 17. Macrocytherina gatunensis , n. gen., n. sp., X70. 

a. Lateral view, left valve. 

b. Dorsal view of left valve. 

c. Interior of right valve. 

d. Dorsal view. 

Fig. 18. PeUudstoma howei, n. gen., n. sp., X75. 

a. Lateral view, right valve. 

b. Dorsal view of left valve. 

c. Lateral view, left valve. 
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anterior to these is a group of crescentic scars with the concave side toward the ventral 
margin. 

Luvula palmerae, new species 
Figures 16a, b 

Carapace thin-shelled, somewhat bairdioid; dorsal margin straight; ventral 
margin concave in the anterior half and distinctly convex in the posterior where it 
curves upward to the posterior ventral acumination; the posterior margin above 
the caudal projection is only slightly convex as it rises steeply upward and forward 
to the posterior cardinal angle where the greatest height is located. 

The inner is broad along the anterior end and the posterior ventral area; 

the line of concrescence lies close to the ventral margin and in the anterior part of 
the valve it is near the inner margin of the lamella. The radial pore canals are 
numerous around the anterior end, and occur much less frequently in other areas. 
The muscle scars are arranged in two groups: four irregularly oval scars posterior 
to the middle in the dorsal half, and three somewhat parallel, crescentic scars in the 
lower half of the ventral area of the valve, just below and anterior to the mid-point 
of the valve. 

The hinge structure is characteristic of the genus. 

Length. —0.50 mm. Height. —0.16 mm. 

Types.— A. M. N. H. Cat. No. 24900. 

Specimens of this species occur quite commonly in the material from 
the Gatun formation in Panama. 

Macrocytherina, new genus 

Genotype. —Macrocyiherina gatunensis, new species. 

Carapace thin-shelled, small, translucent; anterior margin broadly and some¬ 
what obliquely rounded; posterior margin broadly curved except just below the 
mid-point where a small sharp caudal spine projects. The hinge structural elements 
are similar to those in Luvula , except much more strongly developed, and located 
farther toward the posterior; the dorsal margin is approximately parallel to the 
general trend of the ventral margin, which is concave slightly anterior to the middle 
and convex near its terminals; the anterior end is more protruding than in Luvula 
leaving the anterior cardinal angle quite far behind. The muscle scars are arranged 
in groups of fours in two somewhat oblique lines across the valve near the posterior 
of the anterior third of the valve. 

Macrocytherina gatunensis, new species 
Figures 17a, b, c, d 

Carapace small, thin-shelled, reniform; dorsal margin nearly straight; anterior 
margin broadly, but somewhat obliquely rounded, the ventral portion extending 
farther forward; the posterior margin is broadly rounded above and below the caudal 
process that occurs a little below the mid-point. 

Radial pore canals are well developed in the anterior inner marginal area; the 



1937] GATUN OSTRACODE FAUNA FROM PANAMA 


17 


interior margin lies nearer the anterior ventral area than elsewhere. The right valve 
overlaps the left on the anterior cardinal angle and forms the sinuousness of the 
outer dorsal contact. 

The hingement is characteristic of the genus. 

The interior bears the two rows of muscle scars in an obliquely transverse ar¬ 
rangement. The individual muscle scars are small, irregular, oval-shaped, and occur 
in sets of fours. 

Length. —0.46 mm. Height. —0.22 mm. 

Type. —A. M. N. H. Cat. No. 24901. 

This species is quite abundant in the Gatun material from Cativa, 
Panama. 


Paradoxostominae Muller, 1894 

Pellucistoma, new genus 

Genotype .—Pellucistoma howei , new species. 

Carapace small, translucent, subovate, finely perforated surface, with a sub¬ 
dorsal posterior caudal projection; dorsal hinge line straight; anterior end ob¬ 
liquely and broadly curved. The marginal area is well developed, with few radial 
pore canals. 

The hingement of the left valve consists of an anterior long blade-like triangular 
tooth, from which a long serrated bar extends backward and terminates at the 
posterior cardinal angle; above this bar and parallel to it is a narrow’ incised line¬ 
like groove. The hinge structure of the left valve fits into an anterior socket and 
crenulated groove of the right valve; the socket is formed by a tooth-like structure 
projecting from the inner surface just below the anterior cardinal angle, leaving the 
cavity open anteriorly and posteriorly; the posterior cardinal area of the right valve 
is somewhat angulated by the development, on the dorsal margin, of a sharp, small 
hook which receives the posterior end of the bar of the left valve. 

The valves are apparently equal except in the mid-ventral margin w'here the 
valves are rabbeted. 

A muscle scar pattern is distinguishable. 


Pellucistoma howei, new species 
Figures 18a, b, c 

Carapace small, subovate, translucent, thin-shelled, finely perforated; with a 
subdorsal caudal projection that is well developed; dorsal margin short and straight; 
anterior end broadly round, projecting more forward near the ventral border than 
elsewhere; the free'margin has apparently an equally formed contact, except along 
the concave portion of the ventral border where a panel fiange of the right valve 
fits into the groove of the left valve; the posterior margin is broadly arched below 
the subdorsal projection and concave above it. 

The inner marginal area is broad with fine, long, occasionally branching radial 
pore canals; the line of concrescence is quite irregular, approaching more closely 
to the outer margin at every pore canal, and lying near the inner margin elsewhere 
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forming a scalloped trace in complete outline. The hingement of the right and left 
valves is characteristic of the genus. 

The muscle scar pattern lies in the anterior half of the valve and consists of a 
large round scar behind which lies a transverse irregular line of oval scars. Other 
irregular scars are found surrounding these well-developed ones. 

Length. —0.48 mm. Height. —0.27 mm. 

Type.— A. M. N. H. Cat. No. 24902. 
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RESULTS OF THE ARCHBOLD EXPEDITIONS. NO. 17 

SOME ORIGINAL OBSERVATIONS ON THE HABITS OP 
DACTYLOPSILA TRIVIRGATA GRAY 

By A. L. Rand 

The striped phalangers of the genus Dadylopsila are remarkable for an 
elongated finger on the fore paw and rodent-like teeth. One species, D. 
palpator , was used as the type of a new genus, Dactybnax, by Thomas 1 
because of the extremely long and attenuated finger. 

It has been said that the rodent-like teeth are used for gnawing out 
wood-boring grubs and the elongated finger is used for extracting the 
grubs from crevices. 2, *• 4 Though the present species is not the most 
specialized of its group, the fourth finger of the fore paw being only some¬ 
what elongated and not much more slender than the others, my ob¬ 
servations substantiate the above remarks on the habits of this group, 
which, apparently, have hitherto rested on deduction rather than obser¬ 
vation. 

Troughton 6 has given a summary of the little that is known about 
the habits of the members of this genus and most of the following ob¬ 
servations are new. These were made while I was with Mr. Richard 
Archbold’s 1936 New Guinea Expedition. At Tarara, Wassi Kussa 
River, south New Guinea, in January, 1937, the natives brought me a 
live specimen of Dadylopsila trivirgata (hereafter referred to as Dax) 
which I kept till March 4, 1937. On that date I left New Guinea and 
gave Dax to Mr. Brass, botanist of the party, who presented it to the 
Brisbane Museum. I kept Dax in a cage made of wire bird-drying trays, 
in which I put a section of hollow log for sleeping quarters. During that 
time I also had several live Petaurus in another cage. I have included a 
few comparative notes on their habits. 


11910, Ann. Mag. Nat. Hist., (8) VI, p. 610. , ^ J , „ . , _ . 

* Flower, W. H. t and Lydekker, R„ 1891, ‘Introduction to the Study of Mammals,’ London, 
■ 153. 

* Thomas, 0., 1910, Ann. Mag. Nat. Hist., (8) VI, p. 610. . 

* LeSouef, A. S., and Burrell/H., 1926, ‘Wild Animals of Australasia, London, p. 260. 

* 1930, Austr. Zool., VI, pp, 169, 170. 
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GENERAL 

Dax was an extremely quiet, strictly nocturnal captive. For the 
first few days it slept during daylight hours crouched on the floor of its 
cage. It appeared quite indifferent to its surroundings, but was very 
sensitive to a jar or tapping on its cage, which caused it to shrink. Later, 
accustomed to its quarters, it slept curled up on the floor of the cage, and 
when the section of hollow log was introduced Dax at once slept in that. 
Dax had not the quick movements and bright-eyed peering attention of 
Petaurus. After dark Dax became active, exploring its cage and, in ap¬ 
parent bursts of energy or rage, moving sticks and its drinking dish, gnaw¬ 
ing at the wooden end of its cage and breaking out pieces of its sleeping 
log with its teeth. In the rays of an electric torch, its eyes gleamed a 
pale orange-yellow. 

The ears were very mobile, usually held about horizontal and occa¬ 
sionally erected. When Dax was resting or sleeping, the ears were fre¬ 
quently closed down against the head, covering the orifices, possibly a 
modification to protect the orifices from debris in the hollows of trees in 
which, the natives told me, this animal normally passes the day. 

Dax frequently licked both the palms and the backs of its paws. In 
licking the hind paws it sometimes sat on its rump, supported itself on 
one fore paw and held up a hind paw in the other fore paw. Only rarely 
did it groom the rest of the body. Once I saw Dax grooming the fur of 
its rump with the tongue and teeth. On January 28 I saw it grooming 
the fur of its body with its hind paws. Partly curled up, Dax combed 
the fur of one side of its body, up to the middle of its back, top of the head 
and behind the ear with one hind foot. It really combed the fur with its 
claws and stopped every now and then to lick them. Once it even reached 
under the body to comb the opposite thigh. Occasionally the fore 
paws were used to wipe the sides of the muzzle. 

When the an imal yawned, as it did occasionally, the tongue pro¬ 
truded to an amazing length. When excited or curious, the nostrils were 
continually twitched. 

CLIMBING AND AGILITY 

Dax climbed well on the various branches placed in its cage, descend¬ 
ing vertical branches head first (as did Petaurus ). The big toe of the 
hind foot is opposable and is opposed in climbing; the thumb is not op¬ 
posable (the same is true of the Petaurus). 

Although the tail is bare on the under surface near the tip, I never 
saw the tail used as a prehensile organ and doubt if it is of much use as 
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such. Once, however, when Dax was about to tip head first off a small 
horizontal branch, the tail was curved upward, catching on a branch 
above, and helped Dax to maintain its balance. Phalanger , which uses 
the tail in a prehensile manner, frequently has it curled like a watch 
spring when moving slowly about; Petaurus, with a non-prehensile tail, 
sometimes does the same. Dax I did not see do this although the tail 
was curled up when the animal slept. 

It was amazing how supple Dax was. It turned in a hollow log little 
larger than the diameter of its body. While climbing upside down on 
the wire mesh of the top of its cage, I saw Dax several times hold on by its 
hind legs alone, turn its body back through the triangle formed by the 
hind legs, twisting them quite about before letting go with one, then the 
other, to drop to the floor of the cage headed in the opposite direction 
from which it started. One evening Dax came down its vertical hollow 
log until it could reach the dish of milk on the floor. In this position it 
drank its fill. Then it picked up a grub from the floor of its cage, held it 
in its fore paws and devoured it piecemeal while it hung by its hind legs 
only, its head an inch or so from the floor. Petaurus I have seen act in a 
precisely similar manner. Apparently these animals are so much at 
home in any position that they do not bother to move to an upright one. 

DEFENSE 

The natives who brought me Dax told me that it had badly bitten one 
of them during its capture. When first caged I held a banana toward 
it. Dax sat up on its haunches, widely spread its forelegs with the wrists 
turned sharply back, displaying the long fingers to the best advantage 
and uttering a series of short, grunting squeaks. It looked formidable 
but did not bite as I touched its nose with the banana. I saw this de¬ 
fense attitude very seldom. Later, when some object was held before 
its nose, it simply made a single bite at it and then turned away its head. 

Though Petaurus had a similar defense attitude which was commonly 
seen, its further actions were different. It watched the intruding object 
intently, sprang forward a few inches to administer a quick bite, then 
sprang back again, often giving its squealing chatter. 

DRINKING 

From the first Dax drank readily and preferred milk to water. It 
very soon drank from a container held in my hand. It lapped up the 
fluid with its tongue, making a low sound. Sometimes the nose was no 
closer than half an inch or more to the surface of the milk, and I found 
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that Dax could drink quite well from a cup held outside its cage by lap¬ 
ping with its long tongue through the half-inch wire mesh. 

The Wassi Kussa River during the dry season is salt as far as Tarara 
and fresh water is very scarce. If this species needs to drink water regu¬ 
larly, this may be a factor in limiting its distribution in this part of New 
Guinea. 

FOOD 

Dax refused banana, mango, bread and butter, jam, peanut butter 
and raw meat. It ate locusts to a limited extent but sometimes ignored 
them, however; it ate termites and various soft-bodied wood-boring 
beetle larvae readily. 

This differs from the various records for other members of the genus 
which are said to eat fruit, leaves and honey as well as insects, while cap¬ 
tive specimens in Toronga Park were said to have lived well on a varied 
diet of condensed milk, biscuits, fruit and lettuce. 1 

During the first five weeks I had Dax, I fed it on wood-boring grubs 
and gave it milk to drink. During the last three weeks it received milk 
alone (Nestled Sweetened Condensed) and appeared to thrive. Dax 
was always slow to find food unless held directly under its nose, but 
quickly learned to associate forceps with food and to look for food in the 
same place. 

USE OF TEETH 

The rodent-like teeth of Dax were apparently not so much cutting as 
prying and tearing instruments, adapted more to tearing open dead, rot¬ 
ten logs or removing bark, than cutting solid sticks. The lower incisors 
were thrust into the wood, and using the upper incisors as a fulcrum, the 
head and body acted as a lever to tear out the piece. Thomas 2 suspected 
some such use from an examination of the teeth of a specimen of Dac- 
tybnax . When first placed in a kerosene case, Dax started tearing at a 
crack and would have effected its escape in a very short time. Later it 
prized splinters and bark off sticks placed in its cage. When a splinter 
of wood came partly free, it was tom off with a sideways swing of the 
head. In feeding, the teeth were used to remove the layer of timber 
protecting wood-boring grubs. 


FEEDING 


The following are examples of its method of feeding. They were ob¬ 
served during the night with the aid of a weakly burning flash-light. 
This presented some difficulties and demanded some patience as, when 


1 Troughton, L, 1930, Austr. Zool., VI, pp. 169, 170. 
8 1910, Ann. Mag. Nat. Hist., (8) VI, p. 610. 
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the cage was illuminated, Dax frequently became immobile and remained 
so for some time. 

1. —Termites. When I first had Dax and it was tearing splinters off 
a stick in its cage, I dropped termites one by one just in front of its nose. 
Dax ate them readily. After eating one it returned to tearing off splin¬ 
ters, noisily licking the surface of the stick, tearing off more splinters and 
occasionally tapping the stick with its front paws. 

I had little success with getting Dax to extract termites from termite- 
riddled sticks placed in its cage, though once I saw it tear off a piece of 
bark and pick up a termite from underneath it. It frequently ate 
stray termites. 

The long, extensible tongue and strong teeth all appeared well adapted 
for termite feeding. The light tapping of the fore paws may also be for 
startling termites into activity and so locating them or it may be for lo¬ 
cating the tunnels of large wood-boring grubs. This tapping, often given 
when exploring a wood surface, is a quick, sharp tapping of the claws on 
the wood, producing almost a rustling sound. 

2. —Locust: While Dax was very hungry I offered it a locust held in 
the forceps. Dax at once took it, bit it several times and then dropped 
it. A few moments later it picked up the locust, held it in its fore paws, 
pulled off the abdomen and ate it. Later, however, it ignored locusts, even 
when one lit on its face while Dax was eating a beetle larva. 

3. —Small wood-boring beetle larvae: These, a half inch or so long, 
were eaten eagerly. They were either held up in the paws or held against 
a stick or the floor while pieces were bitten off and eaten. 

4. —Large wood-boring beetle larvae: Some of these were half an inch 
in diameter and four and a half inches long. They were eagerly eaten 
though their tough skin caused some difficulty. 

Holding the larva in the fore paws, a hole was made, usually in the 
posterior extremity, with the teeth. Then the contents were extracted 
by inserting the tongue and rapidly licking, every now and then jabbing 
into the body with the lower incisors. At times I could see the tongue 
working inside the partly emptied skin. Dax frequently rapidly licked 
the outside of the grub. As the skin was emptied it would occasionally 
be worked into the mouth and then, with the paws, pulled out of the side 
of the mouth over the molars, apparently to force out the contents of the 
skin. Working up near the head, Dax sometimes bit the head and fre¬ 
quently extracted the grub's body-contents through additional lateral 
openings tom in the skin. When Dax was finished there was left the 
head and part of the thorax attached to an empty tooth-scarred skin. 
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5. — Small beetle larvae placed in crevices in wood: After feeding Dax 
a few small grubs from the forceps, I put several into the crevices of a jag¬ 
ged piece of timber in its cage. Most of them were extracted at once by 
the long tongue, protruded to the fullest extent, licking them from the 
crevice. A few times the grubs stuck too solidly for that. At first Dax 
at tem pted to break open the crevice with its teeth but the wood was too 
hard. Then the elongated finger was successfully inserted to move them 
loose. 

6. —Large wood-boring beetle larva enclosed in fragile wood: A larva 
three and one-half inches long was enclosed in thin, fragile splints of wood 
from the termite-infested floor. After much trouble Dax located the larva, 
broke a small rip enin g in the wood cover with its incisors and extracted 
most of the contents of the grub with the tongue and lower incisors, some¬ 
times holding the portion of the partly emptied skin pulled from the hole 
in one fore paw. It did not attempt to remove the entire grub from the 
cavity. 

7. —Large wood-boring beetle larvae enclosed in solid wood: The 
“solid blocks” in which these grubs were incased were made by nailing to¬ 
gether two pieces of a kerosene case. The cavities for the grubs were 
made by carving grooves on the sides of the pieces of wood before nail¬ 
ing them together. 

One larva (four inches long) was placed in about one-half inch from 
the entrance of a hole of about its own diameter, opening at the end. 
The other was protected by about one-quarter inch of wood along the 
thinnest side and in this I cut a triangular opening about one-quarter 
inch across. 

I watched Dax extract the first larva by fishing into the hole with the 
long fourth finger. When the end of the grub was brought up it was 
seized in the mouth, and teeth and tongue proceeded to empty the skin. 
No attempt was made to extract the whole grub. The part pulled out 
was taken from the claw by the mouth, and then apparently there was an 
attempt to work the grub’s contents gradually into the mouth as the eat¬ 
ing proceeded. Occasionally there was a break in the material being 
worked into the mouth. The elongated finger was then used like a pole 
with a hook at the end, tried at various angles, to pull out another strand 
on which to start. The next morning I found that only the posterior 
third of the grub had been eaten, the rest evidently having been beyond 
reach. 

I did not see Dax at work on the second grub but on examining the 
wood in the morning I found only the head and part of the thorax in the 
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cavity. Most of the grub, including the skin, had been removed without 
enlarging the small opening provided. Evidently the elongated finger 
had been used here too. 

SUMMARY 

Observations were made on a captive Dactylopsila trivirgata. It was 
a quiet, rather stupid creature, nocturnal in habits. It was an agile 
climber but though the tail is apparently adapted for prehensility, it was 
not seen to be so used. The big toe is opposable, the thumb not so, but 
food is held in the fore paws. Dactylopsila has a specialized defense 
attitude. It drank readily and preferred milk to water. If d rinkin g is 
necessary to this animal that may limit its distribution in south New 
Guinea. 

Its favorite food was wood-boring beetle larvae. 

The long tongue was used in removing small grubs from small cavi¬ 
ties in wood, and the contents of tough-skinned grubs. The rodent-like 
teeth were used in breaking open wood in search of grubs; the elongated 
fourth finger was used to draw out grubs from cavities. This corresponds 
exactly with the suppositions made by taxonomists regarding the habits 
of this group of animals. 

A habit possibly associated with locating prey encased in wood is a 
light, quick tapping on a wood surface when examining it. 

It is interesting to note the parallel development in structure (and 
habits?) of this creature and the Aye-aye (Daubentonia) of Madagascar. 
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NEW ANTHOPHORID BEES FROM CALIFORNIA 
(HYMENOPTERA) 

By P. H. Timberlake 

The types of the new species here described are in the collection of 
the American Museum, paratypes unless otherwise mentioned in col¬ 
lection of Citrus Experiment Station. 

Emphoropsis pallida, new species 

The female of pallida differs from all our other species in having the clypeus, 
supra clypeal mark and a small spot on mandibles creamy white. Both sexes also 
differ from other species in having the pubescence of the abdomen almost entirely 
appressed. 

Female. —Black, the apical margin of tergites 1 to 4 rather broadly rufescent. 
Tarsi, tibial spurs and tegulae ferruginous. Spot on mandible before the middle 
(often enlarged to form a streak from inner basal corner to beyond the middle), 
large portion of clypeus and a transverse supracylpeal mark, sharply pointed at each 
end, creamy white. Clypeus black around the margin, except dorsally, the black 
margin being more or less broadened on each side above, sometimes to such an extent 
that the white mark becomes a thick-limbed T. In one paratype there is a small 
white spot on each side of face anteriorly, opposite the middle of clypeus. Pubes¬ 
cence grayish white, very dense and rather short on thorax, thinner on the face below 
the ocellar tuft, but very dense on the cheeks and occipital margin. Sometimes there 
are a few black hairs intermixed in the ocellar tuft and on the anterior part of the 
mesoscutum. Disk of first tergite with erect grayish-white hair, which becomes 
appressed and dense at each side and on apical margin. Following tergites with a 
fine short appressed whitish pubescence, with a few erect pale hairs intermixed, 
especially on segments 3 and 4. Base of tergites 2 to 4 with very short black hair. 
Hair at apex of tergite 5 very dense and whitish, but the hair on each side of the 
pygidial plate golden. Hair of legs mainly white, the scopal hairs of hind tibiae clear 
and shiny, but the hair at apex on outer side of front and middle tibiae and on anterior 
margin of the latter, pale fulvous. Hair on anterior margin of front tibiae, on front 
tarsi, under side of middle and hind tarsi and inner side of hind tibiae more or less 
bright ferruginous, beco min g especially brilliant on the hind basitarsi. Apical tuft 
on hind basitarsus fuscous, blacker at tip. Clypeus somewhat shiny with close 
shallow punctures. Hairy part of face and vertex very finely and densely punctured, 
but the nude area on each side of ocellar area impunctate. Mesoscutum dull, densely 
and finely punctured, the punctures becoming sparse and the s urf ace distinctly 
tess ella te in a small area on the posterior middle of disk. ScuteQum with a similar 
sculpture, with the punctures exceedingly dense and less distinct. Ant enna e black, 
the third joint about equalling the three following joints combined. Wings slightly 
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smoky, subhyaline, the veins black. Length, 13 to 15 mm.; anterior wing, 10.5 to 
11 mm . 

Male. —Similar, but basitarsi of all legs blackish, and apex of tergites broadly 
whitish subhyaline, preceded by a narrow rufescent band. Mandibles on outer side, 
except apex, clypeus except a black dot on each side above and a dot on each suture 
opposite the discal dots, a rather broad supradypeal mark widened in middle, large 
lateral mar ks , concave above and reaching along orbits slightly above the level of 
antennae, and scape broadly beneath, creamy white. Pubescence, except for the 
usual s exua l differences, as in the female, but hair on sides of last tergites and at apex 
of front and middle tibiae whitish. Basal half of tergites 2 to 4 and basal margin of 
tergites 5 and 6 with fine appressed black hair, the pale hair being mostly confined to 
the pallescent apical border, the abdomen thus much more distinctly banded than in 
the female. Rarely there are a few brownish hairs intermixed on vertex and meso- 
scutum. Clypeus usually smooth and shining, with rather sparse fine punctures. 
Sculpture otherwise as in the female. Pygidial area of tergite 7 broadly truncate at 
apex, its Hi«1r rather shiny, finely punctured on each side. Antennae short, the third 
joint nearly as long as joint 4 plus 5. Length, 11 to 14 mm., anterior wing, 9 to 10 
mm. 

Holotype female and allotype collected on Larrea divaricata, three 
miles east of Edom, Riverside County, California, March 8, 1936 
(Timberlake). The following paratypes have also been studied: 12 
2 9, from type locality (Timberlake); 6 <?, from type locality (Linsley) 
in Linsley collection; 9 <?, 2 9, from type locality (F. R. Platt), in 
Platt collection; 2 9,2 miles south of Oasis, Riverside County, on 
Larrea , March 7, (Timberlake and Linsley); 1 9,7 miles north of Palm 
Springs, on Larrea , March 17; 2 d\ Palm Springs, on Phacelia distans 
and Larrea , March 21 and 26; 1 c 75 , 4 1 /* miles northwest of Indio, on 
Larrea , March 8; 1 9, Edom, on Larrea , March 28 (Linsley) in Linsley 
collection; 1 d\ Borego Valley, San Diego County, on Chaenactis 
stevioides , March 26; 1 cf, 1 9, Andrade, Imperial County, 9 found 
dead on ground (Franklin Woodward), <? on Larrea, March 6 (Cocker¬ 
ell), in Cockerell collection; 5 cP, Needles, San Bernardino County, 
Dec. 21, 1921 (J. A. Kusche), in collection of California Academy of 
Sciences; and 2 d\ Buckeye, Maricopa County, Arizona, on Lydum 
torreyi, March 28. 

Emphoropsis dammersi, new species 

This is similar tp E. depressa (Fowler), but it has the light hair of abdomen erect 
instead of depressed, the face markings of the male dark yellow instead of white, and 
the female usually has a sma l l yellow spot (entirely lacking in depre&sa) on each side 
of the face between the clypeus and the eye margin. 

Female. —Black, the femora more or less rufescent. Tibial spurs pale fer¬ 
ruginous, that of the middle tibia strongly curved at apex. A dot at inner basal cor¬ 
ner of mandibles, small spot (rarely absent) on anterior sides of face between clypeus 
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and eye margin, and sometimes a supraclypeal line, yellow. Hair of head and thorax 
pale fulvo-ochreous or tawny ochreous, becoming white on cheeks, occipital margin, 
lower part of pleura, sternum and propodeum, and strongly intermixed with black 
hairs on face, vertex, mesonotum and upper part of pleura. Hair of abdomen erect, 
long on disk of first tergite, short on following segments, cinereous or a little tinged 
with tawny and strongly intermixed with black hairs. On tergite 1 the black hairs 
are mostly confined to apical margin. Hair at apex of tergite 3 and on disk of 4 
longer, becoming depressed at apex of 4, that in the middle of apical margin of 4 
cinereous, not mixed with black, although there are many black hairs on each side. 
Dense hair at apex of tergite 5 black, overlaid with gray hairs proceeding from the 
basal part of segment. Hair at each side of pygidium black. Hair of venter pale 
ochreous or whitish, forming a long apical fringe on each segment, but hair at apex 
of segment 6 and some hair on the middle of the disk of 5, preceding the fringe, black. 
Hair of legs whitish, or more or less tinged with ochreous, with much fuscous or 
black hair on outer side of middle tibiae and on outer margin of hind tibiae except at 
apex. The short apical tuft of hind femora and the usual apical tuft of hind basi- 
tarsi also black. Hair on inner side of tarsi ferruginous, that of middle and hind 
basitarsi very bright, but margined with black hair on each side of hind pair. Clypeus 
dullish, densely and shallowly punctured. Sides of face and ocellar region finely and 
densely punctured. Mesoscutum finely and densely punctured except in two grnp.1l 
areas, one on each side of median line posteriorly, where the punctures are sparse and 
the surface between the punctures delicately tessillate and rather shiny. Scutellum 
similarly sculptured. Antennae black, the 3rd joint a little longer than the following 
three joints combined. Tegulae black, shining, very minutely punctured. Wings 
rather strongly tinged with fuscous, the veins black. Length, 13.5 to 16 mm., 
anterior wing, 11 to 11.5 mm. 

Male. —Similar, but legs black, the tibial spurs pale ferruginous. Large mark 
on mandibles, clypeus, supracylpeal mark widened in middle, lateral marks concave 
above and reaching on the orbits to level of the middle of antennal sockets and scape 
broadly beneath, deep yellow, almost orange-yellow. Anterior margin of clypeus 
narrowly brown and a small triangular mark, subtended by the suture on each side 
above, black. Pubescence much as in the female, with much black hair intermixed 
on face, vertex, mesonotum, upper part of pleura and tergum. Hair of abdomen, 
especially the black hairs, somewhat longer than in the female. Seventh tergite 
broadly truncate at apex, its disk densely covered with appressed golden pubescence, 
changing to ferruginous and then to fuscous at apex. Hair of venter entirely light. 
Hair of legs light, except for a few black hairs on front and middle femora and tibiae. 
Hair on inner side of tarsi bright ferruginous. Clypeus a little dullish, finely and 
obscurely punctured. Antennae reaching to apex of scutellum, the third joint 
barely longer than the fourth. Length, 12 to 15 mm., anterior wing, 10 to 10.8 mm. 

Holotype female and allotype collected at flowers of Ardostaphylos 
glauca, Cajon Canyon, San Bernardino County, California, at elevation 
of about 3500 feet, Feb. 28, 1936 (Timberlake). 

The following paratypes unless otherwise mentioned are in the col¬ 
lection of the Citrus Experiment Station: 44 c?, 14 9 taken with the 
types; 27 cf, 13 $ from the type locality, Feb. 25 and 28 (F. R. Platt), 
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in the Platt collection; 1 9 taken at the type locality in Cajon Canyon, 
at flowers of manzanita, March 31,1933 (C. M. Damxners); 2 9, taken 
on damp ground, Keen Camp, San Jacinto Mountains, Riverside 
County, April 2, 1933 (C. M. Dammers); 1 9, Lone Pine Canyon, San 
Bernardino County, in March (C. M. Dammers), in the Dammers col¬ 
lection; and 6 9,8 miles south of Temecula, Riverside County, on 
Ceanothus (collecting pollen), March 5, 1936 (F. R. Platt), in Platt 
collection. 

This species is named in honor of Commander C. M. Dammers, who 
brought me the first specimens seen of this fine species. 

Anthophora cockerelli, new species 

A Micranthophora most closely allied to A. flexipes Cresson and A. albata Cres- 
son. The male may be distinguished by the very long, slender, simple logs, by the 
face below antennae entirely yellow and almost nude, by the yellow scape and pale 
ferruginous flagellum. The female also has the face below antennae nearly all yellow 
and the scape yellow in front, by which characters it may be distinguished from all 
our other species. 

Male.— Black. Mandibles except the reddish apical teeth, labrum except two 
hyaline dots at base, entire face below antennae, and scape except above, rather pale 
yellow or almost cream color. Second and third joints of antennae black, the rest of 
flagellum pale ferruginous, slightly dusky above toward the base and at the articula¬ 
tions. Legs entirely dark, except base of claws and sometimes apex of last joint of 
tarsi more or less, ferruginous. Smooth depressed apical margin of tergites incon¬ 
spicuously subtestaceous. Sixth ventrite brownish testaceous. Tegulae pale amber 
color. Wings clear hyaline. Basal half of venation ferruginous, the veins of the 
apical cells more brownish. EyeR yellowish green. Hair of head and thorax fulvo- 
ochraceous, rather short and dense, becoming paler and depressed on frons. Face 
below antennae almost nude. First three tergites with short appressed fulvo- 
oehraceous pubescence, longer on the first segment and becoming erect toward the 
base of that segment. Following tergites with fine fuscous or black hair, sometimes 
with more or less light hair intermixed, the sides of tergite 4 showing considerable 
light hair in one specimen. Venter almost nude, except the fifth segment which has 
a rather dense, short and blackish pubescence. Front and middle legs without long 
hairs except a very thin fringe on front tarsi behind. Front femora entirely nude 
and middle pair mostly so, but with a streak of brownish ochraceous pile on posterior 
margin and on basal half of anterior surface. Exterior surface of all the tibiae, under 
side of hind coxae and an area on sternum just in front of hind coxae, with dense ap¬ 
pressed silvery white hair. Hind trochanters with similar or sometimes with brown¬ 
ish hair. Under side of hind femora and tibiae fringed with long dark brown or 
blackish hair, which is denser on the tibiae. Tarsi with black pubescence, which 
is long and more brownish on inner side of hind basitarsi. Front basitarsi with thin 
whitish appressed pubescence on outer side. Middle basitarsi with longer, erect, 
fine bristle-like hairs intermixed with the black on outer side. 

Eyes large, strongly divergent above. Clypeus prominent and very convex for 
this group. Labrum trilobate at apex. Mandibles strongly and sharply bidentate 
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the inner tooth not much less than half as large as the other and divergent. Antennae 
short, the third joint only slightly longer than joint 4 plus 5, and the joints of flagel¬ 
lum except the last no longer than wide. Seventh tergite weakly and obtusely 
angulate on each side at base, and with the apical middle slightly produced, broadly 
truncate and weakly notched medially, but apex not distinctly bilobate. Fifth 
ventrite very large and almost concealing the sixth, the latter broadly emarginate at 
apex. 

Front and middle legs, including femora, very slender, the middle pair ex¬ 
tremely long. Front tarsi not distorted, the basitarsus almost as long as tibia. 
Middle tarsi very long and slender, the basitarsus longer than the tibia, slightly 
curved and about equal to following tarsal joints combined. Hind legs compara¬ 
tively short and about normal for group. Spurs of middle and hind tibiae small and 
normal (strongly enlarged and modified in flexipes). Venation as in flexipes. Nude 
part of face microscopically shagreened and somewhat dullish, not distinctly punc¬ 
tured. Labrum shining and with sparse indistinct punctures. Vertex behind 
ocelli densely and finely punctured, the area between the ocelli sparsely punctured. 
Concave space between lateral ocelli and eyes shining and microscopically punc- 
tulate. Thorax closely punctured like the vertex, mesoscutum more densely so, 
but with two oval impunctate shining spaces on the posterior middle of disk. Length, 
about 9 mm., anterior wing, 6.9 mm. 

Female. —Similar to male except for usual sexual characters. Face markings 
rather bright yellow, not quite covering space below antennae, the black descending 
along orbits nearly to level of middle of clypeus. Lateral marks oblique, not notched 
above. Supraclypeal mark angulately widened in middle. Flagellum darker fer¬ 
ruginous, more dusky above, but color of antennae otherwise as in the male. Py- 
gidium reddish. Pubescence paler than in male, ochraceous above on head and 
thorax, and pale ochraceous or whitish on face, cheeks, pleura and legs. Tergites 
1 to 5 very densely covered with fine appressed pale ochraceous or creamy pubes¬ 
cence, that on the base of 1 erect. Base of segments neither nude nor blackish. 
Tuft of longer hair on apex of 5 obtusely triangular, deeper ochraceous or sometimes 
brownish. Hair on inner side of basitarsi dark brownish ferruginous, sometimes 
darker or fuscous on margins of hind pair. Mandibles stouter, the teeth larger and 
blunt. Labrum truncate at apex, its disk somewhat rugosely punctured. Clypeus 
more shining than in the male, finely, closely but not very distinctly punctured. 
Area on each side of ocelli much more distinctly punctulate and less s hi ni n g. Im¬ 
punctate areas on disk of mesoscutum small. Flagellum less stout than in the male, 
the middle joints as long as wide. Third joint of antennae as long as the next three 
combined. Pygidium rather wide at base, triangular, the apex narrowly rounded, 
its disk with a median ridge. Length, 8.5 to 9.5 mm., anterior wing, 6.8 to 7 mm. 

Described from 3 males and 14 females, at flowers of Cleomdla 6b~ 
tiLsifolia, Mohave Desert, California (Timberlake), collected as follows: 
1 d\ 8 $ (holotype male and paratypes), Barstow, September 12, 1924; 
1 9 (allotype), Barstow, October 6,1928; 1 9 (paratype), Oro Grande, 
October 7, 1928; 1 d 1 (paratype), Black's Ranch, north of Barstow, 
October 1, 1928; 1 & (paratype), Hodge, September 14, 1935; and 
4 9 (paratypes), Barstow, September 14, 1935. 
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I take pleasure in dedicating this remarkably fine species to T. D. A. 
Cockerell. 


Anthophora abroniae, new species 

The male of abroniae is distinguished from other described species of Micran- 
thophora in having no lateral teeth on the seventh tergite, the apical teeth small and 
acute, the mandibles slender and simple, and the antennae entirely dark. The fe¬ 
male is simfkr to A. albata Cresson (although the male is very different) but has the 
flagellum at most only obscurely reddish beneath and the mark on the clypeus tri¬ 
angular and pointed above. In albata the white mark of clypeus is a broad trans¬ 
verse band covering nearly the anterior half, and more or less triangularly produced 
above in middle to dorsal margin. It also has a supraclypeal mark, absent in 
abroniae. 

Male.— Black, with the mandibles except reddish tips, labrum except two 
large testaceous hyaline spots at base, and a narrow band on anterior part of clypeus, 
extending no farther laterad than sides of labrum and normally concealed by hair, 
yellowish white. Antennae black, the flagellum obscurely reddish beneath. Small 
joints of tarsi and apical teeth of abdomen ferruginous. Tegulae pale amber to very 
pale testaceous hyaline. Wings clear hyaline, the veins piceous, becoming progres¬ 
sively more or less ferruginous toward base of wing, the costal vein entirely fer¬ 
ruginous. Spurs very pale testaceous. Apical margin of tergites 1 to 6 testaceous 
hyaline. Eyes greenish gray when dry. Pubescence rather abundant, moderately 
long, silky and white, being very dense on face and concealing the surface, and some¬ 
what shorter on thorax. Disk of mesoscutum and scutellum well exposed. Abdo¬ 
men with short fine appressed and moderately dense grayish or slightly ochraceous 
pubescence, covering the surface of the tergum almost uniformly, and becoming 
longer, sparser and erect on base of first tergite. Venter with very fine appressed 
pale inconspicuous pubescence. Hair of legs white, very dense and appressed on 
outer side of tibiae and basitarsi. Front and middle femora and tibiae fringed be¬ 
hind with long white hair, the front tarsi with a shorter sparser fringe. Hair on 
under side of hind femora long and white, but that on under side of hind tibiae black¬ 
ish. Tarsi beneath with bright ferruginous hair. Hind basitarsi beside the short 
white hair on outer surface have long white hairs on the anterior margin. 

Mandibles slender and acute at apex, without an inner tooth. Labrum broadly 
rounded at apex, truncate in middle. Tongue very long, reaching when fully ex¬ 
tended beyond the apex of abdomen. Antennae short, the third joint a little longer 
than 4 plus 5, and the middle joints of flagellum about as long as thick. Face rather 
wide, the eyes divergent above, and facial quadrangle about as long as width at 
vertex. Seventh tergite with a median carina and two small acute apical teeth, 
separated by a rounded notch. Latero-basal teeth absent. Sixth ventrite with a 
small rounded emargination in middle of apical margin. Legs ordinary. Face 
below antennae very finely and closely punctured, but white band on clypeus smooth 
and impunctate. Labrum shining, very obscurely and minutely punctured. Vertex 
behind ocelli and the thorax rather closely and finely punctured. Concave space 
between lateral ocelli and eyes minutely and closely punctulate. Mesoscutum with 
two oval impunctate spaces on middle of posterior part of disk. Length, 7 to 8 
mm., anterior wing, 5 to 5.5 mm. 
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Female. —Similar to male, but larger and more robust. Black, the mandibles 
except piceous apex, labrum except two large testaceous pustules at base, and a tri¬ 
angular mark on clypeus, yellowish white. Clypeal mark reaching outward no 
farther than sides of labrum, nearly equilateral in shape, with the sides distinctly 
concave. Tarsi, antennae and wings colored as in male. Tegulae clear amber 
color. Pubescence ochraceous on vertex and thorax above, sometimes slightly inter¬ 
mixed with dusky or blackish hairs on mesoscutum and scutellum, but these darker 
hairs are never conspicuous and are entirely absent in type. Face, lower part of 
cheeks, pleura and legs with whiter hair. Hair dense between and around antennae 
and on sides of face, but the pale mark on clypeus is fully exposed. Tergum of ab¬ 
domen densely covered with fine appressed pale ochraceous or creamy pubescence, 
but base of first tergite with long erect hair. Tuft of hair at apex of tergite 5 black 
and rather large. Front femora with a thin whitish fringe beneath. Hind tibiae 
with some blackish hair beneath, especially toward apex. Tarsi beneath with rather 
bright ferruginous hair, but that on hind basitarsi margined with blackish, especially 
on anterior side. Fan of hair at apex of hind basitarsi blackish. Mandibles rather 
slender, with a small inner tooth. Tongue rather long, the blades of the maxillae 
being long, slender and hairy. When in retracted position the maxillae reach to middle 
coxae. Third antennal joint as long as the next three joints combined. Basal vein 
received behind the nervulus. First recurrent received by second submarginal cell 
near beginning of its last third. Pygidium reddish, rather acute at apex and with a 
median ridge. Clypeus finely, densely punctured, except that the pale mark is 
nearly impunctate. Labrum subrugose, not distinctly punctured. Sculpture other¬ 
wise much as in the male. Length, 8 to 9 mm.; anterior wing 5.9 to 6.1 mm. 

Described from 30 c?, 10 9 (holotype male, allotype and paratypes) 
collected at flowers Abronia villosdj Palm Springs, California, at edge of 
town, April 9 and 10, 1932 (Timberlake), and the following paratypes: 
3 d 1 ,13 9, Borego Valley, San Diego County, March 26,1933 (Timber- 
lake), males flying over ground, females entering or leaving nests; 2 
1 9 , Edom, Riverside County, on Abronia villosa, March 28 and April 
7, 1936 (Timberlake); 2 9, Coachella Valley, Riverside County, May 
29, 1935 (Margaret L. Cook); 5 d\ 4 9, near Buckeye, Gila River, 
Maricopa County, Arizona, on Heliotropium curassavicum, March 29, 
■1934 (Timberlake). 

At Palm Springs the females were seen entering their burrows in the 
sand near the Abronia flowers; at Borego the bees were nesting in a 
community in rather hard-packed soil. The long tongue of this bee 
seems to be especially adapted to the long tubular flowers of Abronia . 

Anthophora salazariae, new species 

This species is allied to A . dbroniae Timberlake, and the male may be distin¬ 
guished by having the white fringe of hair on under side of femora shorter (about as 
long as thickness of femora in salazaricte and twice as long in abroniae), the an¬ 
tennae longer, with middle joints of flagellum longer than thick, and the three 
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apical tergites more thinly pubescent and appearing darker than preceding segments. 
The differs from A. albata Cresson in having the yellow clypeal band narrow, 

but produced above, the supraclypeal mark absent, and hair on under side of tarsi 
bright ferr ugin ous. From the female of dbroniae it differs in having the tongue 
shorter, fifth tergite not densely covered with pale pubescence, clypeal mark yellow, 
not triangular, etc. 

Male.— Black, with the mandibles except reddish tips, labrum in large part, 
and a short narrow band on anterior margin of clypeus, rather pale yellow. Lateral 
reflexed margins of labrum piceous, and the two pustules at base brownish tes¬ 
taceous. Flagellum brownish beneath. Small joints of tarsi and apical teeth of ab¬ 
domen ferruginous. Tegulae testaceous hyaline. Depressed area at apex of ter¬ 
gites 1 to 6 whitish hyaline. Wings clear hyaline. Veins brownish piceous, the 
subcosta black, but it and other veins at extreme base of wing and approximately 
the basal half of costal vein, ferruginous. Eyes green. Pubescence white and 
silky. It is rather worn in type but apparently does not differ greatly from dbroniae, 
except that the face is much less densely covered and the hair on tergites 5 to 7 is fine, 
appressed, but not at all feltlike, so that the surface is well exposed and appears 
blacker than that of preceding segments. Also the little fan of hairs surrounding 
the anterior ocellus is extremely thin and a large triangular area in front of the ocellus 
is well exposed. Hair of legs white, but light ferruginous on under side of tarsi. 
Unlike dbroniae, the tibiae are not fringed with long hairs and the fringe on the femora 
is much shorter and sparser. Front tarsi with a few long white hairs on outer side. 
Hair on anterior margin of outer side of hind basitarsi not long and dense as in 
abroniae. Structurally much like abroniae except as follows: Eyes less strongly 
divergent above. Clypeus less prominent, somewhat depressed. Labrum more 
truncate at apex. Tongue considerably shorter. Maxillary blades rather wide at 
base, but tapering, with the apical fourth very narrow. Antennae longer, the joints 
of flagellum (except fourth antennal joint) distinctly longer than wide. Joint 3 
somewhat shorter than 4 plus 5. Apical teeth of seventh tergite blunt at apex, dis¬ 
tinctly larger and broader than in abroniae , but still very s mal l in comparison with 
most other species. Sculpture about as in abroniae , except that the labrum is 
slightly roughened and obscurely punctured. The impunctate areas on disk of 
mesoscutum barely larger. Length, about 7.5 mm., anterior wing (frayed at end), 
about 5.4 mm. 

Female. —Much like the female of dbroniae but differing as follows: Face 
markings somewhat deeper yellow. Anterior and lateral margins of labrum brown¬ 
ish or piceous. Clypeal mark in form of a narrow band, extending outward as far 
as sides of labrum, somewhat widened in middle but not produced above. Flagellum 
brownish beneath. Pubescence white, or grayish white, not at all tinted with ochra- 
ceous, the hair of mesonotum inconspicuously intermixed or tipped with fuscous. 
Hair on inner side of tarsi clear ferruginous, not margined with darker hair on hind 
basitarsi. Hair of face dense at sides and on supraclypeal area, but the black 
part of clypeus thinly covered with short appressed hair. Tergites 1 to 4 densely 
covered with whitish pubescence, but 5 with much thinner light pubescence and 
appearing black in contrast with preceding segments. Labrum more rugose than 
in dbroniae and with a scalelike transverse carina in the middle a short distance from 
apex. Clypeus closely and finely punctured except on the yellow mark. The shin¬ 
ing impunctate areas on mesoscutum somewhat larger than in dbroniae. Tongue 



1937] NEW ANTHOPHORID BEES FROM CALIFORNIA 


9 


shorter. Maxillary blades not hairy, wide at base and tapering to apex, and when 
in retracted position reaching to front coxae. Antennae somewhat longer and 
stouter, the third joint longer than 4 plus 5, but not equalling the next three joints 
combined. Length, 8 to 9 mm., anterior wing, 6.3 to 6.5 mm. 

Described from 1 c? . (holotype), at flowers of Lupinus odor atm, 
Mohave Desert, about 8 miles southwest of Victorville, California, May 
22, 1932 (Timberlake); 1 9 (paratype), Clark Mountain, Mohave 
Desert, May 17, 1935 (C. M. Dammers); 2 9 (paratypes), Kramer 
Junction, Mohave Desert, May 1, 1936 (C. M. Dammers); 2 9 (allo¬ 
type and paratype) at flowers of Salazaria mexicana , about 10 miles 
southwest of Victorville, May 17, 1930 (Timberlake), and 1 9 (para¬ 
type) at flowers of Langloisia matthewsii , at the same time and place as 
the two preceding specimens. 

This bee is evidently not restricted to any one flower, but I have 
chosen to associate it by name with one of the commonest and most 
characteristic shrubby plants of the Mohave Desert, the flowers of which 
it is sure to frequent more or less regularly. It is evidently most closely 
allied to A. columbariae Timberlake and Cockerell, of which it may prove 
to be a subspecies. The female differs from columbariae in having 
clypeus closely, finely and distinctly punctured, flagellum brown be¬ 
neath, maxillary blades ferruginous, instead of dilute fuscous, less 
tapering and blunter at apex (tapering to an acute point in colurnbariae), 
hair of vertex and mesonotum with little intermixture of dark hairs 
(columbariae from type locality having a strong intermixture of black 
hairs), fifth tergite less strongly contrasting with preceding segments, 
hair of under side of tarsi clear ferruginous, not margined with black on 
hind basitarsi, fan of hairs at apex of hind basitarsi more or less fer¬ 
ruginous, instead of black. The male differs in having hair of last three 
tergites fight instead of black, but allowing the black integument to show 
plainly, no intermixture of dark hairs on vertex and mesonotum, small 
joints of tarsi clear ferruginous, hair on under side of tarsi clearer fer¬ 
ruginous, flagellum reddish brown beneath, blades of maxillae more fer¬ 
ruginous, wings clearer hyaline, mandibles with inner tooth weakly 
developed (short and small, but separated from shaft by a distinct notch 
in columbariae). 

A male from Deep Creek, Mohave Desert, May 5,1936, at flowers of 
Eriodictyon , although classified as columbariae might be referred to 
either species. It has flagellum brown beneath, the notch separating 
inner tooth of mandible very weak, vertex and mesonotum with a few 
dark hairs intermixed, and hair of last three tergites mainly black. It 
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has the clypeus entirely black (in columbariae the pale clypeal band may 
be present or absent). This specimen is probably an indication that 
the two species intergrade, yet a female from Deep Creek is a typical 
columbariae. 


Anthophora mortuaria, new species 
Like the two preceding species (and also A. columbariae Timberlake and Cockerell) 
this species belongs to that section of Micranthophora typified by A. pachyodonta 
Cockerell. Mortuaria bears about the same relationship to pachyodonta that salar 
zariae does to columbariae . Both pachyodonta and mortuaria are distinguished from 
the other species here described by haying the two teeth at apex of male abdomen 


comparatively large and broad, and the inner tooth of the mandible strongly de¬ 
veloped. The male of mortuaria is distinguished from pachyodonta by having meso- 
scutum densely punctured with two small impunctate areas on middle of disk (densely 
punctured all over in pachyodonta ), face markings yellowish white instead of bright 
yellow, pubescence ochraceous to fulvo-ochraceous instead of white, and scape black 
only above. The female differs from A. xanthochlora Cockerell (which after all must 
be considered the female of pachyodonta ), in having the face markings whitish, the 
scape entirely pale beneath, the pubescence more richly colored, and the triangular 
patch of hair on the fifth tergite black instead of pale fulvous. 

Male. —Black, with mandibles except piceous tips, labrum except small hyaline 
spot on each side of base, broad band on clypeus, and scape broadly beneath, pale 
yellowish white. Pale band on clypeus reaching to eyes and broadly arched above, 
where in the middle it reaches slightly above the center of clypeus. A slender me¬ 


dian streak on dorsal part of clypeus and a narrow transverse supraclypeal mark 
white but normally concealed by the dense hair. Flagellum obscurely reddish be^ 
neath. Tarsi dark, the small joints obscurely dark ferruginous. Apical lobes of 
seventh tergite ferruginous. Tegulae amber color. Wings clear hyaline, the veins 
piceous, the costal vein ferruginous on basal half. Tibial spurs pale testaceous. 
Apical margin of tergites 1 to 6 testaceous hyaline. Pubescence silky, abundant, 
ochraceous, varying to pale ochraceous, becoming white on face, cheeks and occiput] 
or sometimes becoming a rich ochraceous brown on all parts except the face. Hair 
of face very dense and more or less white. Anterior part of clypeus nude, but over¬ 
hung and more or less concealed by the facial hair. Vertex and disk of mesoscutum 
with sparser hair than other parts, the surface well exposed. Disk of tergites 1 to 6 
entirely covered with fine appressed feltlike pubescence, the base of 1 with the usual 
longer erect hair. Hair of legs concolorous with that of body, very dense and ap¬ 
pressed on outer side of tibiae and basitarsi. Femora and front tibiae fringed behind 
with moderately long and dense hair. Middle tibiae with a sparse short fringe be¬ 
neath. Hind tibiae with abundant long hair beneath, becoming ferruginous at 
apex. Tarsi beneath with bright ferruginous hair. 

Mandibles strongly bidentate, the inner tooth shorter and broader than apical 
tooth. Both teeth seem longer and less widened than in pachyodonta. Labrum 
truncate at apex, with a small rounded median lobe, and with the apical comers 
Antennae rather long for Micranthophora. Flagellum stout, joints 5 to 
13 distinctly longer than wide. Third antennal joint about equal to 4 plus 5 . Apical 
jomt slightly widened, truncate and beveled beneath at apex. Maxillary blades in 
repose reaching to front coxae. Face moderately narrow, but eyes strongly divergent 
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above. Facial quadrangle somewhat longer than width at vertex. Seventh tergite 
obtusely angulate on each side at base, the apical lobes about twice as long as wide, 
bluntly rounded at apex. Emargination between lobes about twice as wide as 
either lobe. Disk of seventh tergite with a short median carina, not reaching to 
base of lobes. Sixth ventrite strongly depressed on apical margin, deeply emar- 
ginate in middle, the weltlike boundary of the depression distinct and conforming 
to the shape of the emargination. Legs ordinary. Labrum shining, sparsely punc¬ 
tured. Face, including clypeus, finely and closely punctured, but anterior part of 
white band polished and impunctate. Ocellar region and vertex behind the ocelli 
densely punctured, but with two impunctate shining lines forming a right angle, 
pointed forward, between the posterior ocelli. Concave area between ocelli and 
eyes closely punctulate. Thorax closely punctured, the two impunctate areas on mid¬ 
dle of mesoscutum rather small. Length, 8 to 9 mm., anterior wing, 6.5 to 6.75 mm. 

Female. —Similar to male. Black, with large mark on mandibles, labrum 
except two subhyaline pustules at base, most of clypeus, minute lateral mark be¬ 
tween clypeus and anterior end of eyes, transverse supraclypeal mark and scape in 
front, creamy white. Clypeus with a black mark on each side above, rounded be¬ 
neath, so that more than anterior half of clypeus and a broad median extension above 
is pale. Anterior margin of clypeus very narrowly testaceous brown. Pygidial 
plate castaneous. Flagellum black. Other parts colored about as in male. Pubes¬ 
cence more or less ochraceous on vertex, notum of thorax and abdomen, and whiter 
on other parts. Face hairy at sides and on the frons, but the white markings left 
well exposed. Mesonotum with short erect fairly dense pubescence. Tergum of 
abdomen densely covered with fine short appressed pubescence, but base of first 
tergite with erect, rather short hair. Triangular hair area on fifth tergite fuscous or 
blackish. Hair of legs whitish or very pale ochraceous. Front femora with a long 
white fringe beneath. Front tarsi fringed behind with long hairs, but not densely. 
Tarsi beneath with brownish ferruginous hair, appearing darker or lighter in different 
lights. Labrum rounded in front, subrugose, finely punctured. Face below an¬ 
tennae gently convex, the clypeus not prominent. Clypeus with moderately close, 
irregularly spaced punctures. Facial quadrangle almost as wide at vertex as long. 
Third antennal joint about as long as the next three combined. Joints of flagellum 
mostly about as long as wide. Mesonotum densely punctured, subopaque, except 
two small shining impunctate areas on disk of scutum. Pygidium acute at apex, 
the disk medially with a rounded longitudinal crest, higher and wider at the middle 
of the plate. Length, 8 to 9 mm., anterior wing, 6.1 to 6.6 mm. 

Described from 9 c? 1 , 1 9 (holotype male, allotype and paratypes) 
at flowers of Pluchea sericea , Furnace Creek, Death Valley, California, 
May 1,1927 (Timberlake); 4 cF, 2 9 (paratypes), Coachella, Riverside 
County, May 13,1917 (Van Duzee), in collection of California Academy 
of Sciences; and 14 9 (paratypes), on Pluchea sericea, Westmoreland, 
Imperial County, May 31, 1930 (Timberlake). 

Anthophora emargmata, new species 

A, emarginata is amnlar to A, rhodothorax Michener, which I have not seen but 
differs from the description of the latter in having the yellow band of clypeus usually 
produced upward in middle to dorsal margin, vertex and mesonotum with more or 
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less black hair in both sexes, tuft of hair at apex of fifth tergite in female small and 
usualfy concolorous, apical margin of tergites in male testaceous instead of ferruginous 
or fulvous, and the size somewhat smaller. The pubescence in emargincUa varies from 
ferruginous to ochraceous and grayish white. 

Male. —Black, the mandibles except reddish piceous tips, labrum, broad anterior 
band on clypeus, transverse supraclypeal mark and under side of scape, yellow. 
Clypeal band reaching to eye margins and sometimes with a median spur to dorsal 
margin. Flagellum dark. Small joints of tarsi ferruginous, the claws reddish 
piceous except at base. Tibial spurs testaceous. Tegulae piceous, often more or 
less testaceous on outer margin. Wings dusky hyaline, the veins black. Apical 
margin of tergites, especially 3 to 6, testaceous. Apical teeth of seventh tergite 
testaceous at apex. Eyes green. Pubescence dark ferruginous, becoming ochra¬ 
ceous on cheeks, face and under side of thorax, but often varying to ochraceous or 
grayish white. Vertex and middle of mesonotum with more or less black hairs, 
sometimes absent on vertex. Head and thorax with the hair moderately long, not 
very dense, becoming thinner and short on disk of mesoscutum, where the surface 
is well exposed. Pubescence of abdomen appressed, feltlike, concealing the surface, 
but longer and erect on base of first tergite. Base of second tergite with a broad 
black band at base, and next four tergites with a narrow black band (more or less 
concealed when segments are retracted), where the hair is very short, black, not 
feltlike. Venter with extremely fine appressed sericeous pubescence, much longer 
and denser on segments 4 and 5. Hair of legs concolorous with that of under side of 
thorax, varying from dark ochraceous to grayish white. Outer side of tibiae densely 
covered with appressed hair. Hair on under side of tarsi bright ferruginous. 

Inner tooth of mandible about as broad and blunt as the apical tooth. Clypeus 
moderately convex, shining, minutely punctured, the yellow part more sparsely and 
obscurely punctured. Eyes larger and face distinctly narrower than in A. curta 
Provancher. Facial quadrangle nearly twice as long as width at clypeus. Third an¬ 
tennal joint slightly longer than next two joints combined. Fourth joint much 
shorter than fifth. Vertex shining, minutely and densely punctulate on each side 
next to eyes, impunctate in concave area on outer side of lateral ocelli, and more 
coarsely punctured in a triangular area between and behind ocelli. Mesonotum 
sh i ni ng, closely and finely punctured, the punctures usually becoming a little sparser 
each side of median line a little behind the center of scutum. Apical teeth of seventh 
tergite slightly divergent, nearly twice as long as wide, broad and blunt at apex, and 
separated by a triangular notch hardly wider than width of either tooth. Lateral 
teeth s mall and black. Basal vein received a little behind nervulus. First recurrent 
vein received by the second submarginal cell at the middle. Legs ordinary. Length, 
7 to 8 mm., anterior wing, 5.5 to 6 mm. 

Female. —S im i l a r to male except in usual sexual characters. Face marking 
similar, except scape entirely black. Tegulae testaceous brown. Pubescence 
similar, but black hairs of vertex and mesonotum much more abundant. Abdomen 
covered with fine feltlike hair, except a subapical band on tergite 1 and a basal band 
on tergite 2, which appear black. Sometimes a narrow black band appears on base 
of tergites 3 and 4, when segments are extended. Triangular brush of hair at apex 
of tergite 5 usually concolorous, but varying to ferruginous brown or even black. 
Hair of legs ochraceous, or more or less ferruginous in brighter colored specimens. 
Hair on under side of tarsi ferruginous. Fan of hairs at apex of hind basitarsi fer- 
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ruginous, varying to fuscous, or tipped with fuscous. Third antennal joint almost 
equalling the next three combined. Fourth joint a little shorter than fifth. Punc- 
turation of clypeus and vertex considerably coarser and sparser than in male, but 
that of mesonotum nearly the same. Apical tooth of mandible about twice as broad 
as inner tooth. Pygidium moderately narrow, acute at apex, ridged down the middle, 
and dark reddish to piceous in color. Length, 7.5 to 9.5 mm., anterior wing, 5.3 to 
6.1 mm. 

Described from 13 cf, 73 9 (holotype male, allotype and paratypes), 
Riverside, California, the males collected between August 26 and Sep¬ 
tember 24 at flowers of Gutierrezia californica and Corethrogyne JUagini- 
folia var. bemardina , the females at the same flowers and Ericameria 
palmeri , between September 10 and November 14 (Timberlake); and 
3 9 (paratypes), Claremont, California (Baker). 

The type and allotype represent the brightly colored end of the 
series, which is considerably outnumbered by the grayish specimens. 

Anthophora califomica albomarginata, new subspecies 

Similar to A. calif ornica Cresson and A. calif ornica texana Cresson in both sexes, 
but differing in having no black hair on vertex and mesonotum, the white bands of 
abdomen considerably broader, and the disk of the tergites with thin pale subap- 
pressed pubescence. 

Female. —Black, the mandibles reddish in middle, the basal part of the reddish 
area suffused with yellow. Flagellum obscurely dark reddish beneath. Tegulae, 
small joints of tarsi and tibial spurs ferruginous. Wings nearly clear hyaline, the 
veins piceous, becoming ferruginous at wing base. Apical tegumentary band on 
tergites 1 to 4 broad, chalky white, that on 2 to 4 narrowed sublaterally in front on 
each side. Pubescence of vertex and mesonotum fulvo-ochraceous, rarely with a 
trace of black hairs intermixed. Pubescence of other parts of body white or whitish. 
Disk of tergites 2 to 4 with thin «hort subappressed pale hair, more or less overrunning 
the white bands, but bases of these segments with inconspicuous black hair. Other¬ 
wise mostly as in calif ornica , which has much black hair intermixed on vertex and 
mesonotum, and disk of tergites 2 to 4 with short erect black hair. Length, 11 to 
13 mm., anterior wing, 8 to 9 mm. 

Male. —Similar to the female, except in sexual characters, and structurally like 
califomica and califomica texana . It differs from both califomica and texana in 
having the face markings pale yellow, the white band at apex of tergites 1 to 6 con¬ 
siderably broader and more sinuate in front, and hair of abdomen mainly whitish and 
subappressed. (Hair on disk of tergites in califomica slightly longer, erect and 
black; in texana subappressed and black; but both have hair on first and last seg¬ 
ments light, and more or less light hair along lateral margins of abdomen.) Vertex 
and mesonotum without black hairs intermixed (many black hairs intermixed in 
califomica , but none in male of texana) . Tegulae and tarsi ferruginous red. Flagel¬ 
lum somewhat reddened beneath. Length, about 12 mm., anterior wing, 8 mm. 

Described from 1 d% 7 9 (holotype female, allotype and paratypes) 
at flowers of Prosopis julifora } 5 1/2 miles west of Indio (at junction of 
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La Quin ta and Palm Springs-Indio road), April 7 and 9,1936 (Timber- 
lake); 1 9 (paratype), Coachella Valley, Riverside County, June 14, 
1933 (Margaret L. Cook); and 2 9 (paratypes), at flowers of Sphae- 
ralcea and Lycium fremontii, Westmoreland, Imperial County, Cali¬ 
fornia, May 31,1930 (Timberlake). 

Anthophora fulvicauda, new species 

Coming nearest to A. urbana Cresson but much larger, apex of abdomen of fe¬ 
male with fulvous hair, the tarsi of male dark, with black hair beneath, hind basitarsi 
with a blunt projecting angle on anterior margin; tibial spurs of both sexes nearly 
black, etc. 

Female.— Black, the small joint of tarsi slightly reddened, the base of claws red; 
integument of tergites 5 and 6 more or less ferruginous red and the venter somewhat 
reddened especially at the sutures. Tegulae ferruginous. Wings hyaline, a little 
dusky in apical area and along anterior margin. Veins black. Antennae nearly 
black. Pubescence ochraceous, paler beneath and on the face and cheeks, much 
grizzled with black on the mesonotum, the vertex with much black hair. Tergite 1 
with pale ochraceous hair, erect at base, becoming appressed and forming a fascia at 
apex. Tergites 2 to 4 with apical fascia of dense appressed pale hair (as in urbana), 
the band becoming narrower on 4. Area in front of bands with thinner, mostly ap¬ 
pressed light hair (with black hair in urbana). Hair on tergite 5 and on sides of 6 
golden fulvous, but hair at sides of 5 becoming pale ochraceous or whitish. The 
apical fringe on ventrites 2 to 6 fulvous, becoming whitish on 1 and at sides of 2 to 
4. Hair of legs, especially of tibiae and tarsi ochraceous, strongly tinged with ful¬ 
vous on front and middle tibiae and tarsi. Front femora with long white hair, the 
middle and hind femora with short hair. Hair on under side of tarsi and on under 
side of hind tibiae dark ferruginous, sometimes shaded with black. Fan at apex of 
hind basitarsi golden fulvous. Face broad, the eyes not diverging above. Clypeus 
convex, subrugosely, closely punctured. Bare concave space between ocelli and 
eyes shining, minutely punctured. Mesonotum very minutely granular tessellate 
and opaque. Scutellum and pleura closely obscurely punctured. Third antennal 
joint equal to the next three joints combined. Basal vein interstitial with nervu- 
lus. First recurrent received by second submarginal cell distinctly beyond the mid¬ 
dle. Length, about 16 to 18 mm., anterior wing, 10.5 to 11.5 mm. 

Male. —Similar to the female and to the male of A. urbana. Black, with small 
spot on base of mandibles, labrum, clypeus, supraclypeal mark, lateral marks, and 
scape beneath (all almost precisely as in urbana), white. Flagellum beyond the 
fourth joint a little reddened beneath. Apical margin of tergites more or less whitish 
hyaline beneath the bands. Pubescence as in the female except that the vertex and 
mesonotum have less black hair and in one paratype none at all. (Urbana has 
little or no black hair on these parts, although the female has considerable.) Hair 
on under side of tarsi and under side of hind tibiae blackish, with a reddish luster in 
some lights. Tergites 1 to 5 banded as in female, the band on 6 more golden. 
Hair on disk of tergites 1 to 6 black. Femora with white hair beneath, a little longer 
on front pair. Hair on outer side of tibiae and basitarsi golden ochraceous, mostly 
short and appressed. Eyes slightly diverging above (not so strongly as in male 
urbana ). Third antennal joint a little longer than next two joints combined. Seventh 
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tergite with a bare pygidial area in middle, the sides with dense appressed golden 
hair. Apex of pygidial area moderately wide, a little rounded, and on each side at 
a lower level a small black acute tooth. Hind femora somewhat incrassate. Hind 
basitarsi rather broad, more than twice as wide as middle pair, the anterior margin 
with a short blunt tooth a little beyond the middle. Ventrite 6 deeply angularly 
notched in middle. Length, 11 to 13 mm., anterior wing, 8.9 to 10.3 mm. 

Described from 1 cf, 6 $ (holotype female, allotype and paratypes), 
collected at flowers of Phacelia ramosissima var. suffrutescens and 
Scrophularia califomica var. laciniata, Riverside, California, May 31 to 
June 20 (Timberlake); 2 <? (paratypes) at flowers of Beloperone cali¬ 
fomica , Palm Canyon, Borego Valley, San Diego County, March 29, 
1936 (Timberlake), and 1 cf (paratype) at flowers of Eriodidyon 
crassifolium, Andreas Canyon, near Palm Springs, Riverside County, 
April 24, 1932 (Timberlake). 


Anthophora dammersi, new species 

Like the preceding species, this runs to A. urbana Cresson and A. washingtoni 
Cockerell in CockerelTs table (1906), but it is much larger, nearly equalling fulm- 
cauda in size, with hair at apex of abdomen fulvous, and hair band at apex of tergite 
4 interrupted in middle. The female may be distinguished from fidvicauda by 
having the third antennal joint much longer, disk of tergites 2 to 4 with black hair in 
front of the band, the bands narrow and white. The male of dammersi differs from 
all the others in having middle tarsi densely clothed on outer side with a long brush 
of ferruginous hair. 

Female. —Black, the small joints of tarsi a little reddened, the tibial spurs nearly 
black. Tegulae ferruginous. Pubescence ochraceous or whitish, more or less white 
on face, cheeks and under parts of thorax and the abdomen. Vertex with much black 
hair and hair of mesonotum strongly grizzled with black. Hair of first tergite long 
and erect, but the apex with a narrow white band of shorter depressed hair. Tergites 
2 to 4 with a narrow white apical hair band, that on 3 a little thinner in middle, that 
on 4 thinner and interrupted in middle. Apex of tergite 5 and sides of the pygidium 
with bright fulvous hair. Disk of tergites 2 to 5 with erect black hair, considerably 
longer on 4 and 5, but base of 2 with short erect white hair. Hair of venter much as 
in ftdvicaudaj but the apical fringes much longer. Hair of legs mostly ochraceous, 
but long fringe on front femora whitish, and hair on outer side of tarsi, anterior 
margin of middle tibia and hind margin of front tibia bright fulvous. Hair on inner 
side of tarsi dark ferruginous, margined with black on hind basitarsi, and hair on 
inner side of hind tibiae blackish. Fan of hair at apex of hind basitarsi bright ful¬ 
vous. Hair on labrum golden. Wings dusky hyaline, the veins black. Face broad, 
the eyes hardly diverging above. Clypeus convex, closely, shallowly punctured. 
Concave space between ocelli and eyes shining, very minutely punctulate. Mesono¬ 
tum dullish, very finely tessellate, and with close fine shallow punctures, except on 
small oval area on each side of middle on posterior part of scutum. Third antennal 
joint about as long as next four joints combined. Mandible when not worn has inner 
tooth at a considerable distance from apex and the shaft distinctly constricted half 
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way between inner tooth and base. Pygidium rather narrow, acute at apex. (In 
fulvicauda pygidium broad at base, ogivally narrowed to a rounded apex.) Length, 
13 to 16 mm., anterior wing, 10.5 to 11.8 mm. 

Male. —-S imilar to the female, except in usual sexual characters, the white bands 
on abdomen poorly developed and soon worn off. Black, the labrum except re¬ 
flexed margins and basal spot on each side, clypeus, transverse supraclypeal mark, 
lateral marks and un der side of scape, white. Clypeus with small black sutural spot 
on each side in type but frequently with a broad black band, following suture from 
top generally not quite to anterior end. Lateral marks strongly concave above, the 
orbital extension reaching above antennal sockets. Small joints of tarsi ferruginous, 
but the apical joint and claws darker. Apex of tergites 1 to 6 whitish hyaline. Pu¬ 
bescence of head and thorax as in the female, the vertex with a few black hairs 
(many black hairs on vertex in males from Riverside and Perris). Hair of first 
tergite as in female, the apical band less distinct. White bands on apex of tergites 
2 to 5 thin and soon worn off, apparently sometimes never developed on 4 and 5. 
Disk of tergites 2 to 6 with erect black hair, except base of 2, where the hair is white. 
Apex of 6 and nearly whole of 7 covered with pale fulvous to whitish hair. Hair of 
legs whitish, becoming blackish on inner side of hind tibiae, and dark ferruginous on 
inner side of tarsi. Outer side of tibiae with thin hair, becoming dense on hind 
margin. First four joints of middle tarsi on outer side and anterior margin of middle 
tibiae at apex covered with coarse rather long dark ferruginous hair, forming a dense 
brush, the apical joint of tarsus comparatively nude. Inner tooth of mandible much 
closer to apex than in female. Clypeus somewhat dullish, very finely and obscurely 
punctured. Third antennal joint somewhat longer than next three joints combined. 
Hind basitarsi hardly wider than middle pair and quite simple. Hind femora not 
incrassate. Apex of pygidial area nude and truncate, the sides of the segment ob¬ 
tusely angled near base. Apex of sixth ventrite with a broad, very shallow emargina- 
tion. Length, about 12.5 to 15 mm., anterior wing, 10 to 11 mm. 

Described from 3 d\ 8 $ (holotype female, allotype and paratypes), 
at flowers of Salvia carduacea, Lovejoy Buttes, 7 miles north of Llano, 
Mohave Desert, California, May 2,1937 (Timberlake); 1 9 (paratype), 
Kramer Hills, Mohave Desert, March 20, 1931 (C. M. Dammers); 1 9 
(paratype), Michel’s Cavern, San Bernardino County, May 18, 1935 
(Dammers) in Dammers collection; 1 9 (paratype), Bonanza Mine, 
Providence Mountains, at flowers of Amsinckia, April 10, 1936 (Dam¬ 
mers); 1 9 (paratype) Gavilan Hills, 5 miles west of Perris, on Ribes 
indecorum, March 19, 1936 (F. R. Platt); 1 c? (paratype) at flowers of 
Astragalus pomonensis, 2 miles west of Perris, March 19, 1936 (F. R. 
Platt), this pair in Platt collection; 1 d 71 (paratype), Riverside, on 
Amsinckia intermedia, March 23, 1933 (Timberlake); and 12 <j\ 1 9 
(paratypes) Palm Canyon, Borego Valley, San Diego County, 7 of the 
males collected by Dammers, March 14, 15, 1936 (2 in Dammers col¬ 
lection), the rest by Timberlake, March 29, at flowers of Beloperone 
califomica. 
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Anthophora crotchii Cresson 

A. crotchii is a rather common vernal species in California. Cresson 
described only the male, which is a beautiful insect and easily known by 
its bright fulvous pubescence, yellow face and black fan at apex of 
middle tarsi. After collecting in California for several seasons I won¬ 
dered why I could find no female to match with crotchii. At the same 
time I found the female of A. washingtoni Cockerell and wondered what 
its male could be like. This female looks very different from crotchii 
male, having a pale pubescence and narrow, white bands on the ab¬ 
domen. I finally concluded that washingtoni must be the female of 
crotchii in spite of the decided differences. They both have greenish 
eyes, unlike the other large vernal species, and frequent the same 
flowers. I have taken both at flowers of Amsinckia and Lantana which 
are attractive to all the vernal Anthophora, but both also visit the flowers 
of Orthocarpns purpurascens, which do not seem to attract any of the 
other species. I have also observed the crotchii male following and 
pouncing on the washingtoni female, so that the association of the two as 
the sexes of one species seems to be correct. 




AMERICAN MUSEUM NOVITATES 


Number 959 


Published by 

Tnu American Museum of Natural History 
New Yoik City 


Nov. 3,1937 


A PUG-HEADED TWO-LINED DAB, 
LEPIDOPSETTA BILINE AT A, 

THE ONLY KNOWN PUG-HEADED FLATFISH 

By E. W. Gudger 

Knowing my interest in and my work on abnormal flounders, Dr. 
Carl L. Hubbs of the University of Michigan has kindly presented to the 
American Museum this interesting little fish for description. It was col¬ 
lected at Meadowdalc, Puget Sound, Washington, June 20, 1926, by 
C. L. Hubbs and L. P. Schultz. 

Lepidopsetta hilineata is a dextral flounder found in the north Pa cifi c, 
ranging from Monterey, California, to Bering Strait, and on the west 
side down into the Okhotsk Sea. The specimen being studied is evi¬ 
dently a very young fish since it measures but 100 mm. (4 in.) in length 
and 35 mm. in depth (body only), whereas adults reach a length of 20 
inches and a weight of 5 or 6 lbs. 

This two-lined Lepidopsetta is so named because it has an accessory 
supratemporal branch of the lateral line extending parallel with the base 
of the dorsal fin back to the 20th dorsal ray in this specimen. This fish 
is small, but with the one exception that it is simous or pug-headed, 
it seems entirely normal (Fig. 1). This deformity has not prevented the 
safe migration of the left eye to the right side of the head. There is a 
slight difference in the lengths of the pectoral fins; that of the upper side 
is 12 mm. long, while the one on the lower or blind side measures but 8.5 
mm. However this is entirely normal for flatfishes, and it is well known 
that the under side pectoral, being less used than the upper fin, is smaller. 

The lower jaw seems normal in length, but, judging by the published 
figures of the normal fish, it is entirely too thick and stubby. The front 
part of the head and most of the upper jaw are lacking (Fig. 1). The 
premaxillaries and maxillaries are greatly crumpled and distorted so that 
the twisted mouth lies wholly to the left of a plane continuing the mid¬ 
dorsal crest onto the central point of the lower jaw. This is shown some¬ 
what in Fig. 2, from a photograph of the left, lower, or blind side of this 
little fish. To make these relationships clearer, and to show just how 
grotesque is the head in front view, Fig. 3 has been drawn. In it one 
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looks at tho fish from in front and above—at an angle of about 45° to 
the plane of the backbone. Tho upper jaw looks as if the bones had been 
shoved downward in the center of the jaw in such a way as to curl the 
median parts downward and inward like two fishhooks turned upside 
down and with their barbed points brought close together. This upper 
jaw is surely an extraordinary teratological structure. 

Accompanying the loss of the front part of the head, and the reduc¬ 
tion, crumpling, and twisting of the upper jaw, other teratological condi¬ 
tions of the head structures have been brought about. The rotated eye 
is normally found close to the median ridge of the fish’s head. Here, as 
Figs. 1 and 3 show, it has come safely across the dorsal crest but barely 



Fig. 3. Front view of head looked 
down on at an angle of about 45°. The 
(‘rumpled mouth is on the left side, and be¬ 
hind it is a deep fossa, the rotated eye is 
barely over the doisal crest, the nght eye 
overhangs the fossa, and the nasal openings 
are out of place. 


so. Its loft edge almost touches tho bases of the dorsal fin rays. The 
two eyes are normally set close to each other but here they are in absolute 
juxtaposition. Tho nasal apertures of the right side are normally one be¬ 
hind the other about in tho plane of the lateral line. Here they stand at 
about an angle of 45° to the plane in which the figure is drawn—the hori¬ 
zontal plane of the body as the fish lies on the bottom. The narial aper¬ 
tures of the left side arc even more displaced. These openings on the 
blind side are normally placed much higher toward the median ridge 
than those on the eyed and colored side. In our fish, however, the lower 
or anterior is placed squarely on the median crest (or in the vertical 
plane of the body). The hinder one is on the left side of the body but 
high up and just to the left of the front edge of the base of the dorsal fin. 
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In and around these nasal organs are various rugosities as shown in 
Fig. 3. 

The mouth is strongly up-tilted in front. Behind it is a fossa, fairly 
shallow on the left but very deep on the right side. The hard parts fall 
away so abruptly that at this angle the right or lower eye completely over¬ 
hangs the lower part of the right side of the head. At this angle the 
lower eye seems to look downward, but this is not true as Fig. 1 shows. 

What this little fish fed upon cannot be said, but it surely has managed 
to get food enough to attain a length of 100 mm. (4 inches). That it did 
not feed so easily nor grow so fast as its normal brothers did may be ac¬ 
cepted as a sound inference. But the fish looks fat and well fed, and is 
probably two or more years old. If one could only have followed its 
development from the time of hatching! 

During the years that I have been engaged in studying abnormalities 
in flatfishes, about 175 specimens have passed through my hands. Fur¬ 
thermore, during this time, I have studied the figures and descriptions in 
the literature of every abnormal flatfish of which I could get even a hint. 
In these hundreds of figures and descriptions, there seems never before to 
have been seen and figured a bulldog-headed flatfish. This little bilinc- 
ate dab is a unique specimen—the only one known. 

As to the cause of this anomaly, one is puzzled. It is known that in 
pug-headed fishes, as in pug-headed dogs, this condition is due to failure 
to develop of the parasphenoid bone, the great bone forming the basis 
cranii. This failure to elongate ties down into a snub-nosed form the 
whole front end of the head, while the lower jaw goes on in normal devel¬ 
opment. There is, however, a very marked variant to this. Sometimes 
pug-headed dogs and fishes have very protuberant eyes—as does our 
fish (Figs. 1 and 3). In this case, and in exaggerated ones in any round¬ 
bodied fishes, the eyes are enlarged and so protuberant that they seem al¬ 
most ready to “ pop out of the head. ” This combined condition of exoph¬ 
thalmic eyes and pug-headedness is due to the same cause. The para¬ 
sphenoid instead of elongatingnormally, or growing straight forward even 
though shortened, has “ buckled up” into the cavity in the head (normally 
between the eyes) and has produced a marked exoph thalmia . What is 
the condition of the bones in the anterior part of the skull in this little 
fish ean only be conjectured, but the exophthalmia is present as may be 
seen in Kg. 1. Such exophthalmia has possibly never been seen before 
in a flatfish; certainly it has not been described previously. 

As to what causes the failure of the parasphenoid to develop or what 
leads to the weakness which causes it to buckle up, one must again con- 
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jecture. It is commonly believed that these things are the product of a 
glandular disturbance—probably in the pituitary. 

In this little dab, there is quite a list of abnormalities consequent upon 
the failure of the parasphenoid to develop. These are: the front part 
of the upper head is lacking; the upper front jaw is crumpled inward and 
downward; the mouth is twisted to the loft; there is a marked cavity or 
depression l>ehind and to the right of the upper jaw; both sets of nostrils 
are very much displaced; the loft eye is barely over the dorsal crest, and 
the two eyes are protuberant and are jammed so closely together that 
there is hardly any line of demarcation between them. The amount and 
extent of deformation of the head and mouth of this fish are surely at a 
maximum. 
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BEES FROM MOROCCO 
By T. D. A. Cockerell 

The beoh recorded below were obtained on the Cockerell-Mackie Ex 
pedition of 1930. 1 The holotypes are all in The American Museum of 
Natural History. 


Halictus albomaculatus Lucas 

The species which I recorded from Morocco as H. major Nylander, 
female, is evidently H. albomaculatus, as Bliithgen has suggested. It is 
extraordinarily like H. major, but may be distinguished by the broad 
bands of white tomentum at bases of tergites, the difference from H. 
major being especially noticeable on the fourth. Bliithgen further sug¬ 
gests that my H. phanerodontus is really the male of this species. I com¬ 
pared it with a male of H. separandus Frey-Gessner, which is considered a 
synonym of H. albomaculatus, and found it to be distinct. H. separandus 
is the European form, and it may be that it is after all separable. Lucas 
describes the male of his H. alhocinctus, which is considered to be a syno¬ 
nym of H. albomaculatus, but the description is so brief and general that 
it is impossible to reach any decision from it. The much less distinct ab¬ 
dominal bands (as compared with the female) do not seem characteristic. 
It is possible that there is a series of species of this group, as of Moni- 
lapis, but if so, the fact awaits adequate demonstration. I find I have 
a second male of H, phanerodontus, from Ifrane, August (W. P. Cock¬ 
erell). The face is appreciably narrower than in the type, and the 
supraclypeal area is largely hidden by hair, not exposed and shining as in 
the type. The clypeus is somewhat ridged in the middle, and the hind 
basitarsi are largely darkened. The venter of the abdomen does not 
differ. The Ifrane locality is in the Middle Atlas, and it is possible that 
a different race is represented. 

Halictus ifrfinicola, new species 

Female. —Length about 10 mm.’, - anterior wing 7.7 mm.; very robust, with 
broad-oval abdomen; black, including mandibles and antennae (flagellum very ob¬ 
scurely brown beneath), but all the tarsi dusky red, the knees narrowly red, the 

1 For particulars, see "Natural History," XXXI (1931), pp. 309-317. (On p. 315, second col* 
umn, for August 7 read September 7, and on p. 317 read Mr. Joseph Nurra.) 
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tibiae obscurely red at apex; hair of head and thorax rather scanty, dull pale ful¬ 
vous. Head broad, approximately circular, the clypeus not produced; clypeus con¬ 
vex, shining, coarsely punctured; supraclypeal area shining; sides of face and front 
very densely punctured but glistening, no smooth line next to orbits; sides of vertex 
dull and excessively densely and finely punctured, but a little smooth space next to 
each lateral ocellus. Mesonotum closely and finely punctured, but shining on disc, 
median sulcus distinct; scutellum densely and coarsely punctured in middle, but at 
each side with a polished area; mesopleura strongly punctured, and with much long 
hair; area of metathorax crescentic, poorly defined, the surface with a weak reticulate 
sculpture, with some short plicae at base; posterior truncation dull, not sharply de¬ 
fined above; tegulae pale brown, clouded with darker, and with hyaline margins. 
Wings very strongly reddened; stigma clear red, nervures reddish; second cubital cell 
higher than broad, parallel sided, receiving recurrent nervure a considerable distance 
from end; third cubital broad. Legs with fulvescent hair, dense on hind tibiae; hind 
spur with four short brown teeth. Abdomen very broad, dull (including first ter- 
gite), and excessively densely and finely punctyred; hair-bands on apices of tergites 
pale fulvescent, on first reduced to a transverse mark at each Bide, on second rather 
broadly interrupted, on third and fourth entire, but weak in middle; apex with ful¬ 
vescent hair; ventral segments narrowly pallid on margins, and with much outstand¬ 
ing hair. 

Morocco: Ifrane, Aug., 1930 (AliceMackie). 

In Bliithgen’s table in Konowia, 1923, this runs to H. patellatus Mora- 
witz, which differs by the distinctly shining abdomen, the middle of scu¬ 
tellum flat and shining, and the dark tegulae. From H . fumatipennis 
Bliithgen it differs by the dark antennae and more red on legs; in Bluth- 
gen’s table of Spanish species it would run best to H. patellatus but, dis¬ 
regarding the color of the legs, it runs to H. fumatipennis, differing by 
the light red or reddish stigma and nervures, and smaller size. It is also 
near H . tetrazoniellus Strand, from Cyprus. 


Halictus leucozonius Schrank 

We collected both sexes in some numbers at Ifrane and Asni, and I 
got one female at Fez, Sept. 6. 


Halictus costulatus Kriechbaumer 

Both sexes at Ifrane (W. P. Cockerell); a male at Asni, Aug. 11 
(Cockerell). 


Halictus callizonius P4rez 

Males at Ifrane (A. Mackie) and Asni (Cockerell). Females from 
Tangier, July 31, collecting bright orange pollen (Cockerell) and Mogar 
dor, Aug. 20, collecting lemon-yellow pollen (W. P. Cockerell). 
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Halictus (Monilapis) rejectus, new species 

Halid us quadripartitus Bluthgen (err. det.), Cockerell, 1931, Ann. Mag. Nat. 
Hist., June, p. 529. (Ifrane, Morocco. Male.) 

Bliithgcn (Jahrb. Nat. Ges. Graubiindens, LXXI, p. 58) declares 
that my insect cannot be his H. quadripartitus and, on reviewing the sub¬ 
ject, I must agree. He suggests, however, that it may be H. maroccanus 
Bluthgen, which he describes from Ifrane at the place cited. I was at 
first inclined to accept this solution, but a close study of the description 
brings out too many discrepancies. My bee is larger (length about 11.5 
mm., anterior wing, 8 mm.), and the flagellum is black, with only a faint 
brownish tinge beneath (the third antennal joint has an orange spot, as 
in H. maroccanus). The first tergite (contrary to Bliithgen’s description 
of maroccanus) is formed as in H. simplex Bluthgen (a specimen deter¬ 
mined by Bluthgen compared), only the pure black apical margin is en¬ 
tirely dull, whereas in simplex it is shining. Bluthgen, comparing his in¬ 
sect especially with H. simplex , mentions no difference in the malar space; 
in simplex it is well developed and shining, in my insect shorter, dull in 
middle. The face is broader than in simplex , and the pure black eyes are 
longer; the antennae are very long, reaching end of thorax. The ter- 
gites are not brown at end, and the fifth tergite has an entire white band, 
lacking in H. simplex (this is true of H . maroccanus). The margin of the 
fourth sternitc is evenly concave, as in H. simplex , and the margin of the 
fifth is similar. The wings are clear, a little dusky at apex, and the 
stigma is dark reddish brown (very pale, with a dark border, in simplex ). 
The abundant hair of head and thorax is grayish white. The form of the 
fifth ventral segment distinguishes this from H. quadripartitus , and there 
arc other differences. The mandibles not broadened at base at once 
separate it from H. tomentosus Eversmann, and the anterior basitarsi 
not broadened from II. patellatus Morawitz. The entirely black labrum 
and mandibles distinguish it from such species as H. tetrazoniellus Strand. 

Halictus (Evylaeus) lucidellus, new species 

Female. —Length about 5 mm., anterior wing 3.5 mm.; rather slender, black, 
including mandibles and legs, but the flagellum dusky red beneath, the tegulae (which 
are not punctured) so dark brown as to be practically black. Head oblong, longer 
than broad, with the clypeus produced; clypeus, supraclypeal area and sides of face 
shining; front somewhat shining under a lens, but the microscope shows dense punc¬ 
tures which extend almost to the anterior ocellus, leaving only a little cieseentic, 
smooth space in front of it (in H. lucidvlus the front has dense punctures on a striatu- 
late surface, but there is a smooth area in front of anterior ocellus, nearly as large as 
the ocellus). Mesothorax small, it and the scutellum appearing highly polished under 
a lens, the mesothorax with very minute, widely separated punctures, and the anterior 
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middle microscopically stnatulate ( H. lucid ulus is similar, but the punctuies on disc 
are larger and somewhat closer, and the parapsidal grooves aie veiy much coarser) ; 
median groove of mesothorax distinct; scutellum very largo, flattened in middle, 
with sparse m inu te punctures; area of metathorax large, entirely dull and minutely 
sculptured, with very irregular, often imperfect, weak plicae on basal half (in II. luci¬ 
dulus it is quite different, the basal half with strong dense rugae, the valleys between 
them shining); postscutellum with very inconspicuous tomentum on its anterior 
border (densely white-tomentose anteriorly in H. lucidulus ). Wings dusky hyaline, 
brilliantly iridescent, the nervures pale brown, the large stigma reddish brown, 
second cubital cell receiving recurrent nervure well before end (at extreme comer in 
H. lucidulus, which has browner wings). Hair on inner side of hind basitarsi clear 
white, but the brush at end yellowy hind spur white, with four small short brown 
teeth. Abdomen shining black, the margins of the tergites not evidently pallid, 
though the depressions appear brownish under the microscope; a thin inconspicuous 
rounded spot of pale hair at lateral bases of second and third tergites; first tergite 
with excessively minute punctures; apical tergites with long hail’s. 

Morocco: Asm, Aug., 1930 (A. Mackie). 

I had this labelled H . lucidulus , but it is evidently distinct. Accord¬ 
ing to Bliithgen, H. gracilis Morawitz is a synonym of H. lucidulus , and 
it has indeed the same kind of metathoracic area. But it resembles the 
species just described in having the punctures of front nearly up to 
median ocellus, and the parapsidal grooves very delicate. The wings 
are distinctly brownish, and the second cubital cell receives the first re¬ 
current nervure well before the end. The tegulae in II. lucidulus are 
dark as in H. lucidellus, but in H. gracilis they are red. The specimen of 
H . gracilis compared was determined by F. Morawitz, and is marked 
“Petrop.,” which I take to be the modern Leningrad. 

H. minutissimus Kirby is easily distinguished from II. lucidulus and 
H . lucidellus by the mesonotum, which is minutely tcssollate and dull 
from front to back, while the scutellum has no polished spaces. The 
English (Isle of Wight) H. minutissimus compared lias the first recurrent 
nervure meeting the intercubitus, whereas in the specimens from Morocco 
it joins the apical part of second cubital cell. Rome of the Asm speci¬ 
mens, which I had placed as H. minutissimus variety, arc to be referred 
to H . lucidulus, but my series assigned to that species is variable, and 
even after the removal of H. lucidellus (which differs from all by the shape 
of the head), may be composite. One form has the wings conspicuously 
reddened. 

Halictus malachurus Kirby 

Morocco: Tangier, one female July 31, six males, July 30-Aug. 1 
(Cockerell)., 

Bliithgen, in his work on Spanish Halictus, cites a good character for 
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H. malacharm in the depression or pit at the end of the large, finely- 
sculptured area of metathorax. It is evident in females which my wife 
and I collected at St. Helens, Isle of Wight, which are certainly Kirby’s 
species. Bluthgen plaocs female H. subhirtus Lepeletier in the series of 
which it is said, “area central, en su extremo, no deprimada.” But Lepe- 
leticr describes H. subhirtus from the vicinity of Paris, and expressly says, 
“metathorace subemarginato.” Bluthgen remarks that from the de¬ 
scription of Lepeletier it is impossible to be really sure (no se comprende 
bien) what species he had. Considering the locality and the description, 
it would seem that ho had H. malachurus. I have a series of one female 
and three males, labelled H. subhirtus, with the locality “ Bord.” (I pre¬ 
sume Bordeaux.) They were collected by P&cz. As seen under a lens, 
the female has the clypeus shining practically all over, and the broad 
white margins of the second and third tergites are very conspicuous and 
sharply defined. The males, however, are of two sorts. In one speci¬ 
men the area of metathorax is large, with extremely fine sculpture, and 
the apical dimple: all as in II. malachurus. In the other two it is short, 
coarsely plicate, and without any median depression. The difference 
certainly seems to indicate two species. Now Bluthgen, in his table of 
males, separates II. subhirtus from H. malachurus on this very character. 
(Area central del metatdrax con arruges fuertes hasta el apice, el cual no 
est& hundido en su centro.) I think there is no doubt that those speci¬ 
mens are II. subhirtus as understood by Bluthgen. 1 In the case of the fe¬ 
male, the clypeus of H. malachurus, seen under a lens, has the upper part 
more or less distinctly opaque, although the microscope reveals no 
marked difference in sculpture. The conclusion would then seem to be 
that there are, in fact, two distinct species, as interpreted by Bluthgen, 
in France and Spain, but that probably the original H. subhirtus was mala¬ 
churus. The species very common at Tangier, and obtained by various 
collectors, is II. malachurus, but Nadig got a male of H. subhirtus, as de¬ 
termined by Bliithgcn, at Ami. In 1923 Bluthgen recorded H. subhirtus 
from Amismiz and Marrakech. There is, however, still another compli¬ 
cation. I have before me a female and a male (the latter borrowed from 
the American Museum), labelled “Weissnfls.,” determined by Friese as H. 
malachurus. The male has the H. subhirtus (as above defined) type of 
metathorax, but it differs from my H. subhirtus males by the more slender 
abdomen, with the first tergite evidently narrower. The female has the 
area of metathorax large and rough, with no apical dimple. The clypeus 

1 M. L. Borland writes that the type of H. subhirtus cannot be found m the Paris Museum. 
It seems so neaily certain that it was n. malachurus , that I propose H. malachurops, n. n , for 
II, subhirtus as underbtood by Bluthgen and P4rez. 
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of the female does not appear to differ from that of English #, malachurus, 
but the teg ulae differ, being shorter and reddened in middle. But the 
Morocco H. malachurus females (I have four, in addition to the one I 
took) have small reddish tegulae. They are also less robust than English 
specimens. 


Halictus malachurus sharificus, new subspecies 

Male.— Abdomen with the first three tergites pale red, or marked with red, 
varying as follows: 

* Var. 1 .— First tergite with the shoulders and a pair of transversely oval discal 
spots black; second tergite with similar spots, but much more widely separated, 
and elongated marks at extreme sides; third tergite with these marks united on each 
side, and a faint dusky shade across the disc. Flagellum bright ferruginous beneath. 
Tegulae hyaline, with a light yellow spot. Wings reddish. Marks on outer side of 
hind tibiae black. Tangier, July 31 (Cockerell). 

Var. 2.—Similar, but marks on each side of first tergite united to form a C, 
on second united to form a curved band, on third forming an entire transverse band, 
thickened in the middle. Tangier, Aug. 1 (Cockerell). 

Var. 3.—Similar in most respects, but first tergite black with a large quadrate 
median red patch, and red in middle before the depression; second tergite with an 
entire broad transverse black band; third mainly black, but a narrow red band be¬ 
fore the depression. Hind tibiae with a large black mark. Tangier, Aug. 2 (Cock¬ 
erell). 

Var. 4.—Similar to the last, but third tergite red at base except in middle. 
Marks on hind tibiae light red. Tangier, July 30 (Cockerell). 

Var. 5.—More robust, with very broad second cubital cell; tegulae pale testa¬ 
ceous with a light yellow spot. Patches of pale tomentum at sides of base of second 
and third tergites large and conspicuous; first tergite black with a square red mark on 
disc; second and third each with a transverse red mark, pointed at each end, that on 
third smallest; last stemite with apical half pale yellowish. Hind tibiae with a large 
red patch on inner side, and a smaller black one on outer. Anterior wings 0 mm. 
long. Asni, Aug. 8. (Alice Mackie). 

These bees are easily known from H. fratellus Pdrez (frey-gessneri 
Alfken) by the closely and distinctly, though minutely, punctured first 
tergite. Male H. albipes Fabricius, with red on the abdomen, differs in 
respect to the metathorax and the very long, comparatively dark anten¬ 
nae. 

In 1933 (the paper was received Nov. 28, 1933), in his account of 
Nadig’s Halictus, Bluthgen reported three males of the sharificus form 
from Tangier, but did not propose a special name for them. The holo- 
type of H. malachurus sharificus is variety 1, above. This is the most ex¬ 
treme departure from typical H, malachurus but, if the name is used in a 
subspecific sense, it will presumably have to include all the Tangier H 
malachwus . 
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A female labelled H . longulus Smith (which has been proved to be con- 
specific with H. ?nalachurus), collected in Egypt by Ehrenberg, received 
from the Berlin Museum, has the smaller, reddish tegulae, and the upper 
part of clypeus appearing dull. The wings are reddish, and the nervures 
are pale reddish. Typical H . longulus is British, but Smith reported it 
also from Italy. The Egyptian insect appears to go with the form found 
in Morocco. 


Halictus (Evylaeus) rufulocinctus, new species 

Male. —Length about 6.2 mm., anterior wing about 5.5 mm.; black, with a 
broad white triangular area on apical part of clypeus; labrum with a yellow band 
across upper part; mandibles pale yellowish in middle, red at end; knees, tibiae, and 
tarsi pale reddish, the tibiae mainly black in middle; margins of tergites rather nar¬ 
rowly but very distinctly red. Head oblong, rather broad, the clypeus not much 
produced; head and thorax with grayish-white hair, moderately abundant on face, 
but not hiding surface; clypeus and supraclypeal area shining; front dull, with a 
shining band along orbits; cheeks hardly as broad as eyes; antennae short for a 
male, not reaching scutellum, flagellum obscure brown beneath, the middle joints not 
much longer than broad. Mesothorax and scutellum very highly polished, with weak 
punctures; no strong median groove on mesothorax; postscutellum short, with thin 
hair; area of metathorax very large, dull and rugulose all over, the apical margin 
obtuse but shining, depressed in middle (the microscope shows the area to have fine 
rugae forming an irregular network, and the apical part with minute transverse 
striae); posterior truncation obtusely bounded at sides above; mesopleura shining; 
tegulae small, clear red. Wings long, hyaline, faintly dusky apically; stigma dark 
reddish brown, basal and marginal nervures dark, those in middle of wing very pale; 
second cubital cell broad, its outer side sloping, the recurrent nervure received near 
end. Hind tibiae very hairy. Abdomen long oval, highly polished, without hair- 
bands or spots; the microscope shows rather dense but excessively minute and weak 
punctures on first tergite. 

Morocco: Ifranc, Aug. 26 (A. Mackie). 

This may be compared with H . convexiusculus Schenck, from which 
it is easily known by the much darker stigma, and with H. ventralis 
P6roz (combinatus Bliithgon), from which it is known by the highly pol¬ 
ished mesonotum. It is much too large for H . luddulus Sehenck or H . 
semilucens Alfken. 

Halictus (Evylaeus) asnicus, new species 

Male. —Length about 4.5 mm., anterior wing 3 mm.; black, with rather broad, 
not at all cylindrical, abdomen, and scanty whitish hair, not forming bands or spots 
on abdomen, but long and abundant on postscutellum. Head broad-oval; clypeus 
produced, with a broad whitish margin; labrum with a pale band; no light spot on 
base of mandibles; clypeus polished, with distinct punctures; supraclypeal area 



8 


AMERICAN MUSEUM NOVITATES [No. 960 


small and highly polished; front shining but closely punctured, no smooth band 
along orbits; scape short, intense black; flagellum very long, light yellow beneath, 
dusky brownish above. Mesothorax and scutellum highly polished, finely punctured ; 
mesopleura shining but well punctured; area of metathorax short, dull, with a shining 
border behind; posterior truncation shining, not sharply bounded; a small yellow 
spot on tubercles; tegulae very small and pale. Wings clear hyaline, iridescent, with 
very pale stigma and nervures. Legs black, the tarsi yellowish white, darkened at 
end; hind tibiae pale at base. Abdomen shining, the hind margins of the tergites 
rather broadly pallid. 

Microscopic characters: front well punctured all over, except an impunctate 
band r unning down from middle ocellus; mesothorax shining, with well separated 
distinct punctures, and no median sulcus; tegulae not punctured; area of meta¬ 
thorax short, with rather strong but irregular plicae on basal half, the apical half 
smooth and dull, with a well-defined curved margin; posterior truncation not sharply 
bordered at sides above, the broad surface punctate; second cubital cell narrow', re¬ 
ceiving recurrent nervure a moderate distance from end; third cubital not produced 
apically; abdomen closely and v r ell punctured on tergites 1, 2, and basal half of 
third, the rest of third, and the fourth dull and impunctate. 

Morocco: Asni, Aug. 12 (A. Mackie). 

In Bliithgen’s table of Spanish species it r\ms to 71, and it is a little 
doubtful whether the area of metathorax should be considered distinctly 
bounded or rounded behind. If the former alternative is chosen, it runs 
out on account of the dark base of mandibles combined with light band on 
labrum, and also on account of its small size. Choosing the latter alter¬ 
native, it runs to 77, and has the head oval, and the second tergite well 
punctured as far as the short apical depression. It then goes on to 84, 
the second and third tergites being without depressions or incisions at 
base, and eventually it comes out with H. griseolus Morawitz. On com¬ 
parison with H . griseolus, from Cyprus (Mavromoustakis), it is entirely 
different by the much longer antennae, and highly polished mesonotum. 
By the long antennae and shining mesonotum it resembles II . politus 
Schenck, but that differs at once by the dark antennae and stigma. It 
has the antennae and stigma much as in H . semipunctulatus Schenck, but 
that is considerably larger, with a long narrow abdomen. It agrees with 
no species reported from Morocco. I have not seen H. 7nusculus Bliith- 
gen, but that has the mandibles marked with yellow, and more yellow on 
legs. The under side of flagellum is ochre yellow. P6rez, in his paper on 
Barbary bees (1895) described H. decolor , H. masculus, and H. Tnozabensis 
from females, which in coloration more or less approached the condition 
normal for male Halictus. It is conceivable that the present insect is 
the male of one of these, but I think not likely. They all have consider¬ 
able pubescence on the abdomen. 
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Halictus (Curtisapis) mogadoricus, new species 

Female. —Length about 6.5 mm., anterior wing 5 mm.; intense black, including 
the strongly curved mandibles, but the flagellum obscure brown beneath; pubescence 
on head and thorax dull white, rather scanty, finely plumose at sides of face. Head 
approximately circular, but clypeus distinctly produced; clypeus shining, coarsely 
punctured; supraclypeal area shining; front dull and densely punctured, with a 
shining band along orbits; vertex shining. Mesonotum dullish, moderately shining 
on disc, with very dense distinct punctures, readily visible under a lens; median 
sulcus distinct; much hair in region of tubercles; mesopleura coarsely sculptured; 
scutellum for the most part dull and very densely punctured, but bigibbous, the eleva¬ 
tions shining; postscutellum anteiiorly with dense white tomentum; area of meta¬ 
thorax subtriangular, sharply defined, with strong straight plicae extending to mar¬ 
gin, the intervals shining; posterior truncation dullish, very coarsely sculptured, 
sharply bounded all round; tegulae small, vciy dark brown. Wings hyaline, faintly 
dusky, stigma and nervures dark brown; second cubital cell higher than broad, re¬ 
ceiving recurrent nervure near end. Legs black, the tarsi somewhat reddened 
apically; hair on inner side of basitarsi white; hind tibiae with some almost black 
hair on outer side; hind spur serrulate, with about seven short obtuse brown teeth. 1 
Abdomen with broad bands of pure white tomentum at bases of second to fourth 
tergites; hair bordering caudal furrow reddish; margins of tergites not discolored; 
first tergite rather narrow, brilliantly polished, but finely and closely punctured, the 
broad marginal depression duller and more finely punctured; the other tergites are 
dullish with a rather sericeous gloss, very finely and closely punctured. 

Morocco: Mogador, at flowers of Gaillardia , Aug. 19 (W. P. Cock¬ 
erell). 

Related to H. callizonius and H. leucozonius, but smaller, with differ¬ 
ent metathorax. There is some resemblance to H. pseudocaspicus Bliith- 
gen from Cyprus, but compared with that it is much less robust, with 
narrower face, and abdomen not so broad at base. 

H. interrupts Panzer, taken at Ifrane, Aug. 26 (A. Mackie) is readily 
separated by the clypeus not being produced, the sides of the face not 
polished, and the tegulae red on outer side. Although Mogador and 
Marrakech are not far apart, they have entirely different climates. We 
left Marrakech in suffocating heat, but found Mogador, on the coast, 
windy and almost cold. This contrast is well known to every resident of 
Morocco, and travelers are warned to provide themselves with clothing 
adapted to the two extremes. 


1 The pollen collected ib pale yellow. 
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REPORT ON A COLLECTION OF SPIDERS FROM MEXICO. I 
By W. J. Gertsch and L. Irby Davis 

While on an automobile trip through Mexico during the months of 
June and July, 1936, Mr. and Mrs. L. Irby Davis collected spiders* at 
some fifty stations located in thirteen different states and in the federal 
district. Every type of association from tropical swamp to the driest 
desert was encountered. The altitude varied from sea level to about 
fifteen thousand feet. The distribution of the stations according to 
states was as follows: Distrito Federal, 1; Tamaulipas, 3; Nuevo 
Leon, 11; Coahuila, 5; Durango, 2; San Luis Potosi, 2; Hidalgo, 3; 
Mexico, 6; Michoacan, 1; Morelos, 1; Guerrero, 5; Tlaxcala, 1; 
Puebla, 3; and Vera Cruz, 6. The location of the large number of 
stations in Nuevo Leon was due in part to the great length of the state 
and partly to the desire of the collectors to obtain material which might 
be similar to that recently collected in Texas; and the comparatively 
large number in the small state of Mexico was due to the great variation 
in altitude. 

The collection has proved to be especially interesting because par¬ 
ticular emphasis was given to the small, secretive species. The family 
arrangement is that of the latest paper on spider phylogeny by Dr. 
Alexander Petrunkevitch. In the following pages records and de¬ 
scriptions are given of the representatives from the Dipluridae through 
the Micryphantidae. The types of the twenty species described as new 
are deposited in the collection of The American Museum of Natural 
History. 

Dipluridae 

Ischnothele digitata (Cambridge) 

Macrothde digitata Cambridge, 1892, ‘Biol. Centr. Amer./ I, p. 92, Pl. xn, 
fig. 3. 

Record. —Vera Cruz: Vera Cruz, June 22, 1936, one young female 
(Davis). 

Euagrus mexicanus Ausserer 

Euagrus mexicanus Attssbreb, 1875, Verh. Zool.-Bot. Gesell., Wien, XXV, p. 
160, PI. v, figs. 13-16. 
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Records. —Coahuila: five miles west of Saltillo, July 5, 1936, im- 
mature female (Davis). Michoacan: Zitacuaro, June 17, 1936, im¬ 
mature females (Davis). Puebla: seven miles south of Tlacotepec, 
June 24, 1936, immature females (A. M. and L. I. Davis). Tlaxcala: 
Tlaxcala, June 26,1936, immature females (Davis). Morelos: Cuemar 
vaca, June 20, 1936, female (Davis). Guerrero: Iguala, June 19, 
1936, immature females (A. M. and L. I. Davis). Mexico: Las Cruces, 
June 28,1936, female (Davis). 

Euagrus comstocki Gertsch 

Evagrus comstocki Gertsch, 1935, American Mus. Novitates, No. 792, p. 3, 
Figs. 2, 7, and 8. 

Records. —Coahuila: twenty miles east of San Pedro, July 5, 1936, 
female, (A. M. and L. I. Davis). Nuevo Leon: forty-two miles north 
of Monterrey, July 7, 1936, immature female (Davis). 

Aviculariidae 

Eurypelma steindachneri Ausserer 

Eurypdma steindachneri Ausserer, 1875, Verh. Zool.-Bot. Gesell., Wien, XXV, 
p. 199, PI. vii, figs. 43 and 44. 

Record. —Nuevo Leon: forty-two miles north of Monterrey, July 
7, 1936, immature female (Davis). 

Urocteidae 

Oecobius isolatus Chamberlin 

Oecobius isolatus Chamberlin, 1924, Proc. California Acad. Sci., (4) XII, p. 
584.— Chamberlin and I vie, 1935, Ann. Ent. Soc. America, XXVIII, p. 270, 
PI. i, fig. 2. 

Records. —Tamaulipas: fifteen miles south of Victoria, July 2,1936, 
immature female (A. M. and L. I. Davis). Guerrero: Iguala, June 19, 
1936, immature female (A. M. and L. I. Davis). 

Oecobius beatus, new species 

Figures 1 and 2 

Female.—T otal length, 2.00 mm. 

Carapace Front Sternum Labium Maxilla Abdomen 
Length 0.67 0.28 0.45 0.08 0.16 1.30 mm. 

Width 0.74 0.40 0.46 0.12 0.10 1.00 mm. 

Integument of the carapace with a sparse covering of inconspicuous hairs most 
numerous on the margins. Carapace dull yellow, with a black margin and with a 
row of spots just above which may be connected to the marginal seam. Eye region 
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and area behind it dull brown, the eye tubercles ringed with black. Pattern of 
carapace and abdomen as shown in Fig. 1. Carapace suborbicular, the front pro¬ 
duced to a blunt point, the median groove obsolete. Carapace highest just behind 
the ocular area, declining rather abruptly on all sides. 

Eyes of the first row procurved as seen from in front, essentially straight as 
viewed from above, the medians separated by their diameter, subcontiguous with 
the slightly larger laterals. Ratio of the eyes: ALE: AME: PLE: PME = 6:5:8:7. 
Posterior row of eyes procurved, the medians elongate, roughly subtriangular, 
separated by their short diameter, half as far from the large round laterals. Median 
ocular quadrangle longer than broad (18/14), slightly wider in front (14/12.5). 
Clypeus sloping and protruding, equal in height to more than the height of the 
median ocular quadrangle (24/18). 

Sternum about as long as broad, pale yellow, clothed with pale hairs. Labium 
dusky, broader than long. Coxae pale yellow but the first two pairs with small 
smudges on the sides. Legs pale yellow, sparsely clothed with rows of black hairs, 
marked with black annulae which are incomplete above, two on each joint of all 
femora, tibiae, and metatarsi, one on the patellae. Terminal annulus of the meta¬ 
tarsi forming a complete ring. Tibiae and patellae of the four legs subequal in 
length, 0.80 mm., 0.80 mm., 0.77 mm., and 0.82 mm., respectively. Abdomen 
suboval, more pointed behind, the pattern as illustrated in Fig. 1. Epigynum as in 
Fig. 2. 

Type Locality. —Guerrero: female holotype and immature para- 
types from Acapulco, June 17, 1936 (L. X. Davis). Immature female 
paratype from sixty-two miles north of Acapulco, June 18, 1936 (A. M. 
and L. I. Davis). 

This species, the fifth member of the genus to be described from 
North America, is best separated from the other forms by reference to 
the genitalia. 


Filistatidae 

Filistatoides insignis (Cambridge) 

Filiatata insignis Cambridge, 1896, 'Biol. Centr. Amer./ I, p. 211, PI. xxvi, 
fig. 12, PI. xxviii, fig. 8. 

Record. —Guerrero: Acapulco, June 17, 1936, two females (Davis). 

Filistata hibemalis Hentz 

Fili8tata hibemalis Hentz, 1842, Joum. Boston Soc. Nat. Hist., IV, p. 227, 
PI. vin, fig. 6. 

Records. —Nuevo Leon: forty-two miles north of Monterrey, 
June 7, 1936, immature female (Davis). Fifty-four miles south of 
Laredo, Texas, July 1, 1936, immature examples (Davis). Monterrey, 
June 10, 1936, immature female (Davis). Coahuila: five miles west of 
Saltillo, July 5, 1936, immature female (A. M. and L. I. Davis). Guer¬ 
rero: Iguala, June 19, 1936, female (A. M. and L. I. Davis). Puebla: 
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seven miles south of Tlacotepee, June 24, 1936, immature females 
(Davis). Morelos: Cuernavaca, June 20, 1936, immature females 
(Davis). 

Scytodidae 

Scytodes intricata Banks 

Scytodes intricata Banks, 1909, Proc. Acad. Nat. Sci. Philadelphia, p. 196, 
PL vi, fig. 24. 

Records. —Nuevo Leon: seventy-six miles north of Monterrey, 
July 7,1936, one female (Davis). Monterrey, June 10, 1936, immature 
female (Davis). 

Scytodes fusca Walckenaer 

Scytodes fusca Walckenaer, 1837, ‘Ins. Apt./ I, p. 272. 

Record. —Guerrero: Acapulco, June 17, 1936, female (Davis). 

Scytodes perfecta Banks 

Scytodes •perfecta Banks, 1898, Proc. California Acad. Sci., I, p. 210, Pl. xiii, 
fig. 2. 

Records. —Durango: Lerdo, July 4, 1936, three females (Davis). 
One mile west of Lerdo, July 4, 1936, immature female (Davis). 

Pholcidae 

Physocydus dugesi Simon 

PhysocycLus dugesi Simon, 1893, Ann. Soc. Ent. France, LXII, p. 320. 

Record. —Guerrero: Chalpincingo, June 16, 1936, male and female 
(Davis). 


Physocydus enaulus Crosby 

Physocydus enaulus Crosby, 1926, Proc. Ent. Soc. Washington, XXVIII, p. 1, 
Pl. i, fig. 1. 

Record. —Coahuila: seventy-five miles east of San Pedro, July 5, 
1936, two males, one female (Davis). 

Modisimus texanus Banks 

Modisimus texanus Banks, 1905, Proc. Ent. Soc. Washington, VII, p. 94. 

Records. —Nuevo Leon: five miles west of Monterrey, July 6, 
1936, male and female (Davis); twenty-eight miles north of Monterrey, 
July 7, 1936, male and female (Davis); seventy-six miles north of 
Monterrey, July 7,1936, two immature females (Davis). Tamaulipas: 
seven miles south of Hidalgo, July 3, 1936, male and female (Davis). 
San Fernando, March 28, 1937, males and females (Davis). 



1937] A COLLECTION OF SPIDERS FROM MEXICO 


5 


Modisimus inoraatus Cambridge 

Modisimus inornatus Cambridge, 1895, 'Biol. Centr. Amer./ I, p. 149, PI. xx, 
fig. 7, PI. xxxn, fig. 4. 

Record. —San Luis Potosi: five miles north of Tamazunchale, 
July 2,1936, males and females (A. M. and L. I. Davis). 

Modisimus guerrerensis, new species 
Figures 3, 4, and 5 

Female. —Total length, 2.30 mm. 

Carapace Front Sternum Labium Maxilla Abdomen 

Length 0.73 0.53 0.34 0.08 0.20 1.60 mm. 

Width 0.67 0.33 0.50 0.16 0.13 1.30 mm. 

Carapace dull yellow to light brown in color, with a row of three black sub- 
marginal spots on each side of the pars thoracica, the area between them infuscated, 
the margins unmarked. Pars cephalica darkened, the eyes broadly ringed in black, 
the clypeus with a broad longitudinal dark band. Clothing of the carapace pale 
hairs. Sternum light brown, with a pale median stripe, clothed sparsely with erect 
hairs. Legs dull yellow, clothed with rows of black hairs, the femora with numerous 
dark spots beneath, the tibiae with a basal and a terminal dark ring, the metatarsi 
with a narrow basal annulus. 

Carapace suborbicular, much flattened, the median groove longitudinal, shallow, 
the pars cephalica elevated into a high eminence on which the eyes are located. 
Clypeus steeply declining, subvertical. Anterior median eyes missing. Eyes sub- 
equal in size, the anterior laterals separated by their diameter. Eyes of the posterior 
row straight, the medians separated by their diameter, a radius from the laterals. 
Dorsal eye quadrangle broader than long (22/20), slightly wider in front (22/21). 
Clypeus equal in height to about seven times the diameter of an anterior lateral eye. 
Sternum broader than long, subquadrangular, broadly truncated between the pos¬ 
terior coxae which are separated by a little more than their length. Legs long and 
slender, the lengths of the joints of the first one as follows: femur, 3.70 mm., patella, 
0.30 mm., tibia, 3.60 mm., metatarsus, 6.00 mm., and tarsus, 0.80 mm. long. Ab¬ 
domen globose, dull gray, with a dorsal pattern of small black spots, the venter pale 
except for a small black spot behind the epigynum. Epigynum as illustrated in 
Fig. 3. 

Male.—T otal length, 1.85 mm. 

Color pattern and general structure in close agreement with the female, the 
markings on the legs, however, nearly obsolete. Carapace broader than long, the 
cephalic portion strongly elevated as in the female (Fig. 4). Chelicera curved, 
incrassated at the middle at which point is a patch of ten or twelve short setae. 
Distal end of the chelicera with six setae on the outer side in front and the usual short 
spine on the inner side. Palpus as shown in Fig. 5. 

Type Locality. —Male holotype, female allotype and paratype 
from sixty-two miles north of Acapulco, Guerrero, July 18, 1936 (A. M. 




Rg 1. Oecobtus beatus, new species, dorsum of female, appendages omitted 
Jig * Idem, epigymim of female 

Fig. 3 Modusimus guerrerenm, new species, epigynum of female. 

Fig. 4 Idem, frontal view of male 

Fig 5. Idem, left palpus of male, retrolateral view. 

r 18 6 ' PitU>choru * cambndgei, new species, left chehcera of male, retrolateral 


Fig. 7. 
Fig. 8. 
Fig 9. 
view. 


Idem, left palpus of male, retrolateral view. 

Idem, epigynum of female. 

Pstlochorus durangoanut, new species, left chehcera of ™«i. 


retrolateral 





Fig: 10. Dictyna guerrerensis, new species, left palpus of male, ventral view. 
Fig. 11. Idem, left palpus of male, retrolateral view. 

Fig. 12. Dictyna incredula , new species, left palpus of male, ventral view. 
Fig. 13. Idem, left palpus of male, retrolateral view. 

Fig. 14. Idem, epigynum of female. 

Fig. 15. Psilochorus durangoanus, new species, epigynum of female.' 

Fig. 16. Psilochorus coahuHanus , new species, epigynum of female. 
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and L. I. Davis). Immature male and female paratypes from Jacala, 
Hidalgo, June 13,1936 (Davis). 

This species is distinct from Modisimus mamlatipes Cambridge in 
having the ocular turret proportionately much higher and in the longer 
legs. 


Psilochorus cambridgei, new species 

Figures 6, 7, and 8 

Female. —Total length, 2.50 mm. 

Carapace Front Sternum Labium Maxilla Abdomen 
Length 1.00 0.60 0.66 0.14 0.26 1.65 mm. 

Width 0 96 0.50 0.75 0 26 0.14 1.45 mm. 

Integument of the carapace dull yellow, the pars cephalica lightly infuscated, 
the median and cephalic grooves darkened to form a Y-shaped figure, the eyes ringed 
with black. Margins of the pars thoracica with a row of black spines, otherwise 
relatively smooth, the pars cephalica sparsely provided with black spines. Sternum 
and mouth parts concolorous with the carapace, set with a few long erect hairs and 
a thin covering of procumbent hairs. Appendages dull yellow, the femora with 
indistinct terminal annulae, the legs clothed evenly with black hairs. 

Carapace slightly longer than broad, suborbicular, moderately convex, the 
cephalic portion elevated and rounded as usual, the median groove deep, longi¬ 
tudinal. Clypeus equal in height to four times the diameter of an anterior lateral 
eye (42/10). Ratio of the eyes: ALE:AME:PLE:PME — 10:6:10:10. Eyes 
of the first row procurved, the upper edges forming a slightly procurved line, the 
medians subcontiguous, contiguous with the larger laterals. Second row of eyes 
very weakly recurved, essentially straight, the medians separated by their diameter, 
contiguous with the laterals. Median ocular quadrangle broader than long (28/18), 
narrowed in front (28/14), the anterior medians much smaller. Sternum broader 
than long, subtruncate in front, rounded on the sides, truncated behind where the 
posterior coxae are separated by their length. 

Legs moderately long, slender, the length of the joints of the first leg as follows: 
femur, 3.70 mm., patella, 0.30 mm., tibia, 3.50 mm., metatarsus, 4.00 mm., and tarsus, 
1.10 mm. 

Abdomen globose, gray in color, with small white flecks showing through the 
integument, clothed with black hairs. Epigynum as illustrated in Fig. 8, con¬ 
sisting of a subtriangular, chitinized plate on each side of which is a patch of erect 
black hairs. Just caudad of the sclerotized plate are two erect black spines, one on 
each side. 

Male. —Total length, 2.25 mm. 

Carapace Front Sternum Labium Maxilla Abdomen 

1.00 0.60 0.60 0.12 0.24 1.80 mm. 

Width 1.00 0.50 0.80 0.24 0.15 1.00 mm. 
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Color and structure in nearly complete agreement with the female. Clypeus 
sloping forward, equal in height to four times the diameter of an anterior lateral eye 
(38/10). Posterior median eyes separated by their full diameter. Relations of the 
eyes as in the female, the eyes of the first row very slightly more procurved. Cheli- 
cera armed as usual in males of the genus with a stout horn or spur (Fig. 6) which 
originates near the middle of the chelicera. As seen from in front the spur is very 
weakly incurved; from the side it is seen to be directed slightly forward and down¬ 
ward. Position, length, and details of the cheliceral spur in close agreement with 
the male of Psilochorus pidlidics (Hentz) and P. utahensis Chamberlin. 

Legs proportionately longer and more slender than in the female, the lengths 
of the joints of the first leg as follows: femur, 4.50 mm., patella, 0.40 mm., tibia, 
4.50 mm., metatarsus, 5.30 mm., and tarsus, 1.10 mm. Palpus as illustrated in 
Fig. 7. 

Type Locality. —Female holotype, male allotype, and five imma¬ 
ture paratypes from five miles west of Saltillo, Coahuila, July 5, 1936 
(Davis). Female paratype from twenty-five miles west of Monterrey, 
Nuevo Leon, July 6,1936 (Davis). 

Psilochorus durangoanus, new species 
Figures 9 and 15 

Female. —Total length, 2.30 mm. 

Carapace Front Sternum Labium Maxilla Abdomen 
Length 0.90 0.53 0.56 0.10 0.25 1.70 mm. 

Width 0.90 0.42 0.70 0.20 0.18 1.50 mm. 

Integument of the carapace dull yellow, the median groove and cephalic su¬ 
tures infuscated, the eyes ringed with black, the clypeus with a longitudinal dark 
band nearly as wide as the eye group. Sternum pale orange to brown. Mouth 
parts, chelicera, and appendages dull yellow, the legs marked with a distal annulus 
on the femora and basal and distal black rings on the tibiae. 

Carapace as long as broad, moderately convex, the pars cephalica elevated and 
rounded, the structure in essential agreement with the female of cambridgei . Ratio 
of the eyes: ALE: AME: PLE: PME ** 10:5:10:9. First row of eyes procurved 
as seen from in front, the upper edges of the eyes forming a weakly procurved line, 
the medians separated by one-third their diameter, subcontiguous with the laterals. 
Second row of eyes very weakly recurved, essentially straight, the medians sepa¬ 
rated by their diameter, contiguous with the laterals. Median ocular quadrangle 
broader than long (26/20), narrowed in front (26/13). Sternum broader than long, 
subtruncated between the posterior coxae which are separated by their length. 

Legs moderately long, slender, the lengths of the joints of the first leg as follows: 
femur, 3.00 mm., patella, 0.35 mm., tibia, 3.25 mm., metatarsus, 4.00 mm., and tarsus, 
0.70 mm. 

Abdomen subglobose, bluish gray, with small white spots showing through the 
integument, clothed with black hairs. Epigynum as illustrated in Fig. 15. 

Male. —Total length, 2.65 mm. 
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Carapace Front Sternum Labium Maxilla Abdomen 
Length 1.10 0.70 0.58 0.13 0.26 1.60 mm. 

Width 1.05 0 50 0.77 0.24 0.15 1.20 mm. 

Color and structure nearly as in the female. Cheliceral horn as illustrated in 
Fig. 9, somewhat shorter than in P. camJbridgei , new species, but originating in nearly 
the same position. As seen from in front the horn is very weakly incurved. 

Legs moderately long, the lengths of the joints of the first one as follows: femur, 
4.35 mm., patella, 0.35 mm., tibia, 4.50 mm., metatarsus, 5.50 mm., and tarsus, 1.10 
mm. Palpus in close agreement with that of P. puttulibs and vtahevms . 

Type Locality.— Female holotype and male allotype from Lerdo, 
Durango, July 4, 1936 (Davis). Female and two immature paratypes 
from one mile west of Lerdo, July 4,1936 (Davis). 

This species is rather closely allied to Psilochorus utahensis Chamber¬ 
lin but is distinct in the much shorter, straighter horns on the chelicerae 
of the male, in having a basal dark annulus on the tibiae, and in the de¬ 
tails of the epigynal ridges of the female. 

Psilochorus coahuilanus, new species 
Figure 16 

Female. —Total length, 2.30 mm. 

Carapace Front Sternum Labium Maxilla Abdomen 
Length 1.00 0.55 0.60 0.15 0.25 1.40 mm. 

Width 0.90 0.50 0.75 0.25 0.19 1.10 mm. 

Integument of the carapace pale yellow, the median groove and cephalic furrows 
darkened to form a Y-shaped figure, the eyes ringed with black. Clothing of the 
carapace a few black hairs, the pars thoracica with a marginal row present, the pars 
cephalica with several behind the ocular area. Sternum and mouth parts pale yellow, 
unmarked, clothed with a few erect black hairs which are interspersed with a thicker 
covering of shorter procumbent hairs. Legs concolorous with the carapace, un¬ 
marked except for faint narrow annulae on the femora and tibiae, clothed with rows 
of black hairs. 

Carapace slightly longer than broad, suborbicular in outline, the pars thoracica 
relatively low and moderately convex, the pars cephalica strongly elevated and 
rounded. Eyes of the first row procurved, the upper edges of the eyes forming a 
straight line, the medians separated by scarcely their radius, slightly nearer the 
laterals. Ratio of the eyes: ALE:AME:PLE:PME = 10:5:9:9.5. Second row 
of eyes very weakly recurved, essentially straight, the medians separated by more 
than a diameter (12/9), contiguous with the subequal laterals. Median ocular 
quadrangle broader than long (28/17), narrowed in front (28/12), the anterior 
medians much smaller. Clypeus equal in height to scarcely four diameters of an 
anterior lateral eye (38/10). Sternum broader than long, subtruncate in front, 
rounded on the sides, truncated between the posterior coxae which are separated by 
their width. 
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Legs long and slender as usual, the lengths of the joints of the first one as follows: 
femur, 4.00 mm., patella, 0.35 mm., tibia, 4.30 mm., metatarsus, 5.00 mm., and 
tarsus, 1.20 mm. 

Abdomen elevated, globose, subtriangular in outline as seen from the side, with 
a pattern of small round white spots which show through the gray integument. 
Epigynum ridges prominent (see Fig. 16), the area larger than usual in the genus, 
the caudal end of the plate with a small spatuliform process on each side and a patch 
of long black hairs on each side near the middle. 

Type Locality. —Female holotype and female paratype from 
twenty miles east of San Pedro, Coahuila, Mexico, July 5, 1936 (A. M. 
and L. I. Davis). 

Psilochorus utahensis Chamberlin 

Psilochorus utahensis Chamberlin, 1919, Ann. Ent. Soc. America, XII, p. 247, 
Pl. xvn, fig. 2. 

Record. —Hidalgo: Sixty miles south of Jacala, July 1, 1936, male 
and female (L. I. Davis). 

Mimetidae 

Mimetus hesperus Chamberlin 

Mimetus hesperus Chamberlin, 1923, Joum. Ent. Zool., Pomona College, XV, 
p. 5, Figs. 2 and 7. 

Record, —Nuevo Leon: Monterrey, June 10,1936, immature female 
(Davis). 

Uloboridae 

Uloborus variegatus Cambridge 

Uloborus variegatus Cambridge, 1898, ‘Biol. Centr. Amer./1, p. 266, Pl. xxxvm, 
fig. 11. 

Records. —Guerrero: sixty-two miles north of Acapulco, June 18, 
1936, males and females (A. M. and L. I. Davis). Tamaulipas: seven 
miles south of Hidalgo, July 3, 1936, two males, immature female 
(Davis). 

Uloborus signatus Cambridge 

Uloborus signatus Cambridge, 1898, ‘Biol. Centr. Amer./ I, p. 264, Pl. xxxvm, 
figs. 9 and 10. 

Records. —Vera Cruz: Potrero, June 24, 1936, male and female 
(Davis). San Luis Potosi: Five miles north of Tamazunchaie, July 2, 
1936 (A. M. and L. I. Davis). 

Uloborus americanus Walckenaer 

Uloborus americanus Walckenaer, 1842, ‘Ins. Apt./ II, p. 229. 

Records. —Durango: Lerdo, July 4, 1936, three females (Davis). 
Tamaulipas: Victoria, June 12, 1936, female (Davis). 
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Dictynidae 

Mallos niveus Cambridge 

MaUos niveus Cambridge, 1902, TBiol. Centr. Amer.,’ I, p. 308, Pl. xxxv, fig. 1. 

Records. —Nuevo Leon: Horsetail Falls, June 11, 1936, male and 
female (A. M. and L. I. Davis). Morelos: Cuernavaca, June 20, 
1936, immature examples (Davis). 

Dictyna grandis Cambridge 

Dictyna grandis Cambridge, 1896, 'Biol. Centr. Amer./ I, p. 172, PI. xxi, fig. 4. 

Record— Hidalgo: Jacala, June 13, 1936, immature examples ap¬ 
parently this species (Davis). 

Dictyna iviei Gertsch and Mulaik 

Dictyna iviei Gertsch and Mulaik, 1936, American Mus. Novitates, No. 861, 
p. 7, Figs. 6 and 7. 

Record. —Nuevo Leon: fifty-four miles south of Laredo, Texas, 
July 7, 1936, two immature males (Davis). 

Dictyna mulegensis Chamberlin 

Dictyna mulegensis Chamberlin, 1924, Proc. California Acad. Sci., (4) XII, 
p. 582, Figs. 7, 8, and 9. 

Records. —Durango: Lerdo, July 4, 1936, female (Davis). Ta- 
maulipas: San Fernando, March 28,1937, male, females (Davis). Arroyo 
La Chorrera, March 28,1937, female (A. M. and L. I. Davis). 

Dictyna gnerrerensis, new species 
Figures 10 and 11 

Male. —Total length, 1.40 mm. 

Carapace Front Sternum Labium Maxilla Abdomen 
Length 0.62 0.20 0.40 0.15 0.19 0.80 mm. 

Width 0.55 0.28 0.37 0.16 0.13 0.60 mm. 

Carapace brown in color, darker on the sides of the head, with dark radiating 
streaks on the pars thoracica. Clothing white hairs which are more numerous and 
longer around the eyes and on the clypeus. Carapace rounded on the sides, convex, 
strongly elevated in front, the highest point just behind the ocular area, the median 
groove obsolete. Eyes of the first row weakly procurved, the medians separated 
by the radius, scarcely as far from the larger laterals. Ratio of the eyes: ALE: 
AME:PLE:PME — 5.5:4:5:5.5. Eyes of the second row slightly recurved, the 
broadly oval medians separated by their short diameter (5/5), as far from the sub¬ 
equal laterals. Median ocular quadrangle broader than long (14/12), narrowed in 
front in the same ratio. Clypeus equal in height to more than the diameter of an 
anterior median eye (6.5/4). Sternum and maxillae pale brown, the labium darker 
brown, all sparsely clothed with black hairs. 
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Legs pale yellow, without markings, clothed with rows of pale hairs. First 
leg: femur, 0.60 mm., patella, 0.18 mm., tibia, 0.53 mm., metatarsus, 0.42 mm., and 
tarsus, 0.30 mm. long. Palpus as illustrated in Figs. 10 and 11. 

Abdomen pale, dusky brown, with a small basal black dash and with broken 
black chevrons in the caudal half, the venter paler. 

Type Locality. —Male holotype from sixty-two miles north of 
Acapulco, Guerrero, June 18, 1936 (A. M. and L. I. Davis). 

The palpus of this species has considerable resemblance to that of 
Dictyna miniata Banks described from Mexico. However, the great 
difference in size and the details of the apophyses of the male palpus will 
serve to separate the two species. 

Dictyna incredula, new species 
Figures 12, 13, and 14 

Male.—T otal length, 1.28 mm. 

Carapace Front Sternum Labium Maxilla Abdomen 
Length 0.60 0.20 0.33 0.13 0.19 0.75 mm. 

Width 0.47 0.25 0.33 0.14 0.10 0.50 mm. 

Carapace yellowish brown, darkened on the sides of the head and showing a 
faint dark marginal seam and radiating darker streaks on the pars thoracica. Integu¬ 
ment sparsely supplied with white hairs, those on the pars cephalica longer and 
more numerous. Pars cephalica strongly elevated, convex, highest behind the eye 
group, steeply declining on the sides and behind, the clypeus concave, slightly pro¬ 
truding. Pars thoracica essentially round, weakly convex. Eyes of the first row 
very gently procurved, essentially straight, the medians separated by the radius, 
scarcely as far from the larger laterals. Ratio of the eyes: ALE: AME:PLE:PME 
= 7:4.5:6:5. Clypeus equal in height to twice the diameter of an anterior median 
eye (4.5/9). Second row of eyes slightly recurved, the medians separated by four- 
fifths their diameter, a full diameter from the subequal lateral eyes. Median ocular 
quadrangle broader than long (15/12), narrowed in front in the same ratio. Ster¬ 
num, labium, and maxillae dusky brown, sparsely clothed with inconspicuous hairs. 
Chelicerae brown, with a slight tooth near the base. Abdomen mainly dusky, with 
a pale median figure in the caudal half. 

Legs uniform pale yellow, without markings, clothed evenly with rows of black 
hairs. First leg: femur, 0.50 mm., patella, 0.15 mm., tibia, 0.48 mm., metatarsus, 
0.36 mm., and tarsus, 0.27 mm. long. Palpus as illustrated in Figs. 12 and 13. 

Female.—T otal length, 1.40 mm. 

Color pattern in nearly complete agreement with the male but the maculations 
on the abdomen more clearly defined because of its greater size. Pars cephalica 
much lower, more evenly convex, as usual in females of the genus. Eyes agreeing 
closely in size and arrangement with the male. Epigynum as in Fig. 14. 

Type Locality. —Male holotype, female allotype, and paratype from 
five miles north of Tamazunchale, San Luis Potosi, July 2, 1936 (A. M. 
and L. I. Davis). 



Fig 17 Dictyna spatula, new species, dorsum of female abdomen 
Fig 18 Idem, epigynum of female 

Fig 19 Dictyna octomaculeUa , new species, dorsum of female abdomen 
Fig 20 Idem, epigjnum of female 

Fig 21 Dictyna puebla , new species, left palpus of male, ventral view 
Fig 22 Dictyna jacalana, new species, left palpus of male, ventral view 
Fig 23 Idem, left palpus of male, subdorsal view 
Fig 24 Idem epigynum of female 



Fig 25 Engone tamazunchcdensts, new species, left palpus of male, ventral 

r 

Fig 26 Idem, left palpus of male, retrolateral view 

Fig 27 Eulaira hidcdgoana, new species, left palpus of male, ventral view 

Fig 28 Idem, tibia of left palpus of male, dorsal view 

Fig 29 Engone monterreyensis, new species, frontal view of male 

Fig 30 Idem, left palpus of male, subventral view 

Fig 31 Engone tolueana , new species, left palpus of male, subventral view 
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Dictyna spatula, new species 
Figures 17 and 18 

Female. —Total length, 2.15 mm. 

Carapace Front Sternum Labium Maxilla Abdomen 
Length 0.81 0.20 0.52 0.18 0.25 1.50 mm. 

Width 0.61 0.37 0.42 0.18 0.11 1.10 mm. 

Clothing of the carapace sparse, the head portion with a few long pale hairs and 
the clypeal rnargin with three very weak spines. Carapace dark brown, darker on 
the sides of the head, the pars thoracica with darker radiating streaks. Pars tho- 
racica as seen from above suborbicular, the sides gently rounded, the caudal margin 
emarginated; as seen from the side much lower and less convex than the rounded, 
elevated pars cephaiica. Clypeus subvertical, 0.80 mm. high. Chelicerae dark 
brown, subparallel, the inner margins very shallowly excavated. Sternum dull 
yellow, dusky at the margins, clothed with erect black hairs; labium dusky; maxillae 
dull yellow. Coxae and legs dull yellow, unmarked, clothed with black hairs. Ab¬ 
domen pale gray to white, the dorsum with a pattern of black markings as illustrated 
in Fig. 17. 

Ratio of the eyes: ALE:AME:PLE:PME = 7:5:7:7. Eyes of thefirstrow 
straight, the medians separated by four-fifths their diameter, half as far from the 
lateral eyes. Second row of eyes moderately recurved, the medians separated by 
two-thirds their diameter (4/7), as far from the lateral eyes. Median ocular quad¬ 
rangle broader than long (16/14), narrowed in front in the same ratio. 

First leg: femur, 0.63 mm., patella, 0.24 mm., tibia, 0.53 mm., metatarsus, 0.46 
mm., and tarsus, 0.30 mm. long. Epigynum as illustrated in Fig. 18, characterized 
by the presence of a spatuliform scape which is traversed by two black tubes. 

Type Locality. —Female holotype from Acapulco, Guerrero, June 
17, 1936 (L. I. Davis). 

Dictyna octomaculella, new species 
Figures 19 and 20 

Female. —Total length, 1.95 mm. 

Carapace Front Sternum Labium Maxilla Abdomen 
Length 0.75 0.23 0.45 0.14 0.21 1.30 mm. 

Width 0.67 0.35 0,48 0.18 0.14 1.00 mm. 

Carapace light reddish brown, darkened somewhat and with darker radiating 
streaks on the pars thoracica, the eyes narrowly ringed in black. Pars cephaiica 
rather thickly covered with gray hairs, the remainder of the carapace more sparsely 
clothed. Carapace longer than broad, the pars thoracica suborbicular, convex, 
lower than the rounded pars cephaiica. Sternum cordate, dull orange-brown in 
color, slightly broader than long, bluntly rounded behind where the fourth coxae 
are separated by their length, clothed evenly with black hairs. Labium concolorous, 
broader th a n long, subtriangular, rounded distally, clothed with black hairs. Maxil¬ 
lae somewhat convergent distally, concolorous with the labium and sternum, short 
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and relatively heavy, slightly excavated on the inner sides. Legs dusky brown, 
the distal joints paler. Abdomen ovate, nearly black, with a pattern of four pairs 
of white spots above as shown in Fig. 19, the posterior three pairs nearly coalesced. 
Venter gray. 

Ratio of the eyes: ALE:AME:PLE:PME = 5:4.5:4.5:5. First row of eyes 
very weakly procurved, essentially straight, the medians separated by their diameter, 
a radius from the laterals. Clypeus equal in height to more than three diameters 
of an anterior median eye (4/14). Second row of eyes weakly recurved, the medians 
separated by more than a diameter (7/5), a diameter from the laterals (5/5). Median 
ocular quadrangle broader than long (15/12), slightly narrowed in front (15/13.5). 

Legs without spines, evenly clothed with rows of black hairs. First leg: femur, 
0.70 mm., patella, 0.22 mm., tibia, 0.55 mm., metatarsus, 0/46 mm., and tarsus, 0.34 
mm. long. Epigynum as illustrated in Fig. 20. 

Type Locality. —Female holotype from five miles north of Tama- 
zunchale, San Luis Potosi, July 2,1936 (A. M. and L. I. Davis). 

Dictyna reticulata Gertsch and Ivie 

Dictyna reticulata Gertsch and Ivie, 1936, American Mus. Novitates, No. 858, 
p. 7, Fig. 27. 

Records. —Coahuila: San Pedro, July 5, 1936, female and imma¬ 
ture examples (Davis). Durango: one mile west of Lerdo, July 4, 1936, 
male (Davis). 

Dictyna calcarata Banks 

Dictyna calcarata Banks, 1904, Proc. California Acad. Sci., (3) III, p. 342, Pl. 
xl, fig. 42. 

Record. —Nuevo Leon: Monterrey, June 10, 1936, three males, 
several females (Davis). 

Dictyna idahoana Chamberlin and Ivie 

Dictyna idahoana Chamberlin and Ivie, 1933, Bull. TJniv. Utah, Biol., II, p. 
4, PI. i, figs. 1, 2, and 3. 

Record. —Nuevo Leon: fifty-four miles south of Laredo, Texas, 
July 7,1936, female (Davis). 

Dictyna florens Ivie and Barrows 

Dictyna florens Ivm and Barrows, 1935, Bull. Univ. Utah, Biol., Ill, p. 4, PL 
i, figs. 1-5. 

Record. —Tamaulipas: Victoria, June 12,1936, two females (Davis). 

Dictyna foliacea (Hentz) 

Theridion foliaceum Hentz, 1850, Joum. Boston Soc. Nat. Hist., VI, p. 277, PL 
ix, fig. 14. 

Record. —Nuevo Leon: Horsetail Falls, June 11, 1936, female 
(A. M. and L. I. Davis). 
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Dictyna jacalana, new species 
Figures 22, 23, and 24 

Female. —Total length, 2.35 mm. 

Carapace Front Sternum Labium Maxilla Abdomen 
Length 0.95 0 20 0.63 0.22 0.30 1.50 mm. 

Width 0.75 0.36 0.47 0.22 0.10 1.00 mm. 

Carapace very dark brown, the head somewhat lighter above, with a marginal 
black seam, clothed with white scales which are concentrated on the pars cephalica. 
Chelicerae, stern um, and mouth parts dark brown, clothed with erect black hairs 
and a few white ones, these latter present particularly on the margins of the sternum. 
Legs yellow to light brown, the femora darker, due to black median and distal an- 
nulae which are coalesced on the first two pairs of legs; the other joints annulate 
as follows: the tibiae and metatarsi with subbasal and distal rings. Tibia of the 
palpus almost completely ringed with black. Clothing of the appendages rows of 
black hairs and scattered long white scales. Abdomen gray, the dorsum marked 
with a black basal rectangular bar which goes caudad to the middle and which is 
followed by a pale area flanked with black side bars. Venter lightly spotted with 
black. Abdomen evenly covered with subprocumbent hairs. 

Coloration and structure in very close agreement with Dictyna calcarata Banks. 
Pars cephalica moderately elevated as usual in females of the genus, convex, higher 
than the suborbicular pars thoracica. Ratio of the eyes: ALE:AME:PLE:PME = 
7:5:7:7. First row of eyes straight from in front, the medians separated by their 
diameter, three-fifths as far from the laterals. Second row of eyes straight, the 
medians separated by scarcely a diameter (7/6), slightly more than a diameter from 
the laterals (7/8). Median ocular quadrangle as long as broad (17/17), slightly 
narrowed in front (17/13). Clypeus equal in height to a diameter of an anterior 
median eye. First leg: femur, 1.00 mm., patella, 0.26 mm., tibia, 0.95 mm., meta¬ 
tarsus, 0.70 mm., and tarsus, 0.40 mm. long. Epigynum as illustrated in Fig. 24. 

Male. —Total length, 2.15 mm. 

Carapace Front Sternum Labium Maxilla Abdomen 
Length 1.16 0.22 0.64 0.25 0.35 1.40 mm. 

Width 0.80 0.44 0.48 0.22 0.12 0.80 mm. 

Color pattern in complete agreement with the female but the annulae on the 
appendages much less distinct. Carapace as usual in males of the genus, the pars 
cephalica much elevated and broadly rounded above, much higher than the thoracic 
portion. Eyes as in the female. Chelicera strongly bent, excavated on the inner 
side, with a weak, rounded spur near the base. First leg: femur, 1.25 mm., patella, 
0.35 mm., tibia, 1.15 mm., metatarsus, 0.85 mm., and tarsus, 0.45 mm. long. Palpus 
as illustrated in Figs. 22 and 23. 

Type Locality. —Male holotype, female allotype, and paratype from 
Jacala, Hidalgo, June 13,1936 (Davis). 

This species agrees very well in color pattern with Dictyna calcarata 
Banks and is closely related structurally in the female. The male, 
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however, is quite radically different in palpal characters as illustrated 
in the figures. 


Dictyna puebla, new species 
Figure 21 

Male. —Total length, 3.05 mm. 

Carapace Front Sternum Labium Maxilla Abdomen 
Length 1.25 0.28 0.75 0.30 0.45 1.75 mm. 

Width 1.05 0.56 0.65 0.26 0.15 1.20 mm. 

Carapace almost uniform dark brown, variegated with a forked black maculation 
at the cephalic sutures and black radiating lines from the median groove. Pars 
cephalica clothed with rows of long, subprocumbent white scales. Sternum brown, 
darkened on the margins, the maxillae brown, the labium darker brown, the under 
parts clothed sparsely with erect black and white hairs. Chelicerae nearly black. 
Legs brown, the femora nearly black, set with rows of black hairs. Abdomen 
brown to black, lightened above, the venter brown. Color pattern in close agree¬ 
ment with Dictyna volucripes Keyserling. 

Structure essentially as in males of volucripes and related species. Pars thoracica 
suborbicular as seen from above, convex, much lower than the convex, elevated pars 
cephalica. Clypeus sloping, equal in height to three diameters of an anterior median 
eye. Ratio of the eyes: ALE:AME:PLE:PME = 8:6:8:8. First row of eyes 
very weakly procurved as seen from in front, essentially straight, the medians sepa¬ 
rated by more than a diameter (6/8), nearer the laterals (6/5). Eyes of the posterior 
row straight, the medians separated by more than a diameter (8/11), slightly nearer 
the laterals (8/10). Median ocular quadrangle broader than long (24/20), narrowed 
in front in the same ratio. Sternum sub cordate, bluntly rounded behind, the fourth 
coxae separated by their width. 

First leg: femur, 1.35 mm., patella, 0.37 mm., tibia, 1.06 mm., metatarsus, 
0.80 mm., and tarsus, 0.50 mm. long. Palpus as illustrated in Fig. 21, the structure 
essentially as in volucripes but distinct in the details of the conductor. 

Type Locality. —Male holotype from the Mountain Pass, Puebla, 
east of Mexico, D. F., June 20, 1936 (A. M. and L. I. Davis). 


Micryphantidae 

Eulaira suspecta Gertsch and Mulaik 

Eulaira suspecta Gertsch and Mulaik, 1936, American Mus. Novitates, No. 
863, p. 1, Figs. 1, 2, and 3. 

Records. —Nuevo Leon: Monterrey, June 10, 1936, two females 
(Davis). Tamaulipas: fifteen miles south of Victoria, June 2, 1936, 
male and two females (A. M. and L. I. Davis). 
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Eulaira hidalgoana, new species 
Figures 27 and 28 

Male.—T otal length, 1.05 mm. 

Front Sternum Labium Maxilla Abdomen 

Length 0.50 0.12 0.30 0.05 0.14 0.55 mm. 

Width 0.38 0.24 0 28 0.09 0.11 0.35 mm. 

Carapace dull yellow, lightly infuscated, the eyes ringed with black and enclosing 
a black field. Sternum dull yellow, infuscated, with a very few erect black hairs. 
Mouth parts dull yellow. Legs concolorous with the carapace, set with rows of weak 
black hairs. Abdomen gray, lightly infuscated. 

Carapace suboval, broadly rounded in front, convex, the pars cephahca highest 
just b ehin d the eyes, subhorizontal caudal to the obsolete median groove, the pos¬ 
terior declivity evenly declining to the margins. Clypeus equal in height to three 
diameters of an anterior median eye. Ratio of the eyes: ALE: AME: PLE: PME » 
4.5:2.5:4:4. First row of eyes straight, subcontiguous. Second row of eyes very 
weakly recurved, es sen tially straight, the medians separated by their radius, slightly 
nearer the laterals. Median ocular quadrangle broader than long (10/9), narrowed 
in front (10/6). Sternum truncate in front, gently rounded on the sides, truncated 
between the posterior coxae which are separated by their length. Legs of average 
length, the tibia and patella of the first leg, 0.43 mm. long. Palpus as illustrated 
in Fig. 27 and Fig. 28. 

Type Locality. —Male holotype from Tepeji, Hidalgo, June 13, 
1936 (A. M. and L. I. Davis). 

Erigone monterreyensis, new species 
Figures 29 and 30 

MaIxE.—T otal length, 1.49 mm. 

Carapace Front Sternum Labium Maxilla Abdomen 
Length 0.77 0.20 0.40 0.09 0.23 0.80 mm. 

Width 0.58 0.38 0.43 0.11 0.25 0.53 mm. 

Carapace bright yellow to orange, tinged slightly with dusky along the side 
margins and at the position of the median groove, the eye tubercles black. Sternum 
dusky over a pale yellow ground. Labium and maxillae orange, the coxae slightly 
paler, the whole ventral surface very sparsely set with erect black hairs. Cheli- 
cerae bright orange, the teeth brown. Palpi bright orange, the legs somewhat paler 
unmarked, set with rows of black hairs. Abdomen gray above, more dusky beneath. 

Carapace oval in outline, broadly rounded in front and behind, the pars thoracica 
moderately convex, the pars cephalica broad in front, elevated, more strongly con¬ 
vex, the cephalic sutures poorly indicated, the median groove a faint linear suture. 
Clypeus sloping, equal in height to three and one-half diameters of an anterior 
median eye. Ratio of the eyes: ALE:AME:PLE:PME = 6:4:5:5. Eyes of the 
first row in a procurved line, the upper edges forming a very weakly procurved line 
the medians separated by one-half their radius, about as far from the laterals. Sec- 
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ond row of eyes slightly wider than the first, straight, the medians separated by 
three-fifths their diameter, as far from the laterals. Median ocular quadrangle 
broader than long (14/12), narrowed in front (14/10). Sternum broad, the anterior 
margin slanting forward to the labium, narrowly truncated there, the posterior 
portion bluntly pointed, the posterior coxae separated by scarcely their width. 
Endites very large, converging anteriorly so as nearly to enclose the labium, very 
broad at the base. Chelicerae large, strongly divaricate, the claw long and sinuous, 
the frontal margin with a row of five or six teeth. Upper margin of the furrow with 
four, the lower with six teeth. Details of the chelicerae as illustrated in Pig. 29. 
Outer side of the chelicera with coarse stridulating ridges. Palpus as illustrated in 
Fig. 30. Femur of the palpus with three small cusps or teeth near the base on the 
prolateral side which touch the stridulating ridges. Patellar spur as in barrowsi, 
the tibial spur more strongly curved than in that species. 

Type Locality. —Male holotype and two male paratypes from 
Monterrey, Nuevo Leon, June 10, 1936 (L. I. Davis). 

This interesting species is related to Erigone barrowsi Crosby and 
Bishop but is somewhat larger in size, has the chelicerae more strongly 
divaricate and spined, and differs in the details of the palpus. 

Erigone barrowsi Crosby and Bishop 

Erigone barrowsi Crosby and Bishop, 1928, Bull. New York State Museum, 
No. 278, p. 21, PI. n, figs. 21-24. 

Record. —Yera Cruz: Potrero, June 24,1936, male (Davis). 

Erigone dentosa Cambridge 

Erigone dentosa Cambridge, 1894, Biol. Centr. Amer., I, p. 128, Pl. xvi, fig. 1. 
Record. —Mexico: Crater of Mount Toluca, June 28, 1936, males 
and females (A. M. and L. I. Davis). 

Erigone tolucana, new species 
Figures 31 and 44 

Male.— -Total length, 2.40 mm. 

Carapace Front Sternum Labium Maxilla Abdomen 
Length 1.17 0.30 0.60 0.14 0.32 1.35 mm. 

Width 0.87 0.54 0.65 0.18 0.28 0.80 mm. 

Carapace dark brown, smooth, marked with radiating black streaks and with 
a small dark figure just in front of the black median groove. Sternum and labium 
nearly black, the endites paler, set with a few inconspicuous erect black hairs. 
Chelicerae dark brown. Palpi and legs light brown, clothed with rows of black hairs. 
Abdomen uniform black. 

Carapace as seen from above a long oval, somewhat narrowed in front but 
broadly rounded there and on the caudal margin. Pars thoracica convex, the median 
groove distinct, longitudinal, the cephalic sutures obsolete, the pars cephalica some- 



Fig. 32. Eperigone agressa, new species, left palpus of male, prolateral view. 
Fig. 33. Idem, left palpus of male, retrolateral view. 

Fig. 34. Eperigone annamae, new species, tibia of left male palpus, dorsal view 
Fig. 35. Idem, left palpus of male, prolateral view. 

Fig. 36. Eperigone tepejicana, new species, left palpus of male, prolateral view. 
Fig. 37. Idem, left palpus of male, retrolateral view. 

Fig. 38. Idem, tibia of left palpus of male, dorsal view. 
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Fig 39 Epengone tlaxcalana , new species, epigynum of female, ventral view 
Fig 40 Idem, epigynum of female, lateral view 

Fig 41 Epengone agressa , new species, epigynum of female, ventral view 
Fig 42 Ceratmopsis guerrerensis, new species, left palpus of male, prolateral 

view 

Fig 43 Idem, tibia of left palpus of male, dorsal view 
Fig 44 Engone tolucana , new species, epigynum of female 
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what higher and more convex. Carapace as seen from the side highest just behind 
the ocular area, rather evenly declining caudally to the margin. Clypeus sub¬ 
vertical, equal in height to three diameters of an anterior median eye. Ratio of 
the eyes: ALE:AME:PLE:PME = 7:5:6:6. First row of eyes essentially straight, 
the nriftHfa.ng separated by about the radius, nearly a diameter from the laterals. 
Second row of eyes slightly broader than the first, straight, the medians separated 
by the diameter, scarcely as far from the laterals. Median ocular quadrangle broader 
t.hnn long (17/16), narrowed in front (17/12). Sternum broader than long, sub¬ 
truncated in front, narrowly truncated behind, the posterior coxae separated by 
two-thirds their length. Maxillae large, with a small hook near the outer margin 
at the distal end. Chelicerae vertical, relatively large, the fang slightly curved, 
average in size. Anterior surface of the chelicera with a very stout tooth or spur 
near the inner side below the middle and a row of eight teeth near the outer margin. 
Upper margin of the furrow of the chelicera with five teeth, the lower with four. 
Palpus as illustrated in Fig. 31. Femur curved, with a small cusp on the prolateral 
side near the base and four well-separated weak cusps on the ventral surface. Patella 
with a stout apophysis. Tibia lacking the usual apophysis present in members of 
the genus. 

Female. —Total length, 2.95 mm. 

Carapace Front Sternum Labium Maxilla Abdomen 
Length 1.15 0.30 0.63 0.11 0.28 1.75 mm. 

Width 0.80 0.60 0.63 0.22 0.20 1.30 mm. 

Color essentially as in the male. Clypeus equal in height to three diameters of 
an anterior median eye. Eyes of the first row straight, the medians separated by 
a radius, scarcely a diameter from the larger laterals. Second row of eyes straight, 
equal in size, subequidistantly spaced a diameter apart. Median ocular quadrangle 
as broad as long, narrowed in front (17/11). Chelicera with five teeth on the upper 
margin, four on the lower, the two near the base of the fang coalesced. Epigynum 
as illustrated in Fig. 44. 

Type Locality. —Male holotype, two male paratypes, female al¬ 
lotype, and five female paratypes from the Crater of Mount Toluca, 
Mexico, June 28, 1936 (A. M. and L. I. Davis). 

Erigone tamazunchalensis, new species 
Figures 25 and 36 

Male. —Total length, 1.30 mm. 

Carapace Front Sternum Labium Maxilla Abdomen 
Length 0.64 0.16 0.34 0.07 0.20 0.66 mm. 

Width 0.50 0.35 0.34 0.10 0.15 0.45 mm 

Carapace pale yellow to yellowish brown, the eyes narrowly ringed with black, 
essentially smooth, provided only with a few weak hairs on the clypeus and two 
erect hairs behind on the mid-line. Under side concolorous with the dorsum, set 
with fine black hairs. Legs pale yellow, clothed with rows of fine black hairs. 
Abdomen gray, evenly covered with fine black hairs. 



1937] A COLLECTION OF SPIDERS FROM MEXICO 


25 


Carapace broadly oval in outline, the front gently rounded, broad, the pars 
cephalica convex, higher than the pars thoracica, evenly declining caudally as seen 
from the side to the margin. Median suture short, an indistinct longitudinal line. 
Ratio of the eyes: ALE: AME: PLE:PME = 6:3:6:6. Eyes of the first row in a 
weakly procurved line, the upper edges forming a straight line, the medians sub- 
contiguous, separated by one-third their diameter from the much larger laterals. 
Clypeus equal in height to three diameters of an anterior median eye. Posterior 
row of eyes very gently recurved, essentially straight, the medians separated by their 
radius, slightly nearer the laterals. Median ocular quadrangle broader than long 
(12/10), narrowed in front (12/7). Sternum subcordate, as broad as long, sub¬ 
truncated in front, bluntly pointed between the posterior coxae which are separated 
by scarcely their width. Coxae subequal in length, the last one with a short pale 
stridulating spur on the retrolateral side which presumably contacts the striae on 
the epigastric plates of the abdomen. Chelicera subvertical, rather large, the claw 
long, curved at the end, the frontal surface with four cusps or weak teeth in a row 
near the outer side, the lower margin with four subequal, sharp teeth and three 
small denticles, the upper margin with two or three sharp teeth. Outer margin of 
the chelicera with a patch of fine stridulating ridges near the distal end. Palpus as 
illustrated in Figs. 25 and 26, the patella with a short spur on the ventral surface. 

Type Locality. —Male holotype from five miles north of Tama- 
zunchale, San Luis Potosi, July 2,1936 (A. M. and L. L Davis). 

This species is related to Erigcme brevidentata Emerton and allies 
but differs radically in characters of the palpus. 

Eperigone tlaxcalana, new species 
Figures 39 and 40 

Female. —Total length, 2.40 mm. 

C ah apace Front Sternum Labium Maxilla Abdomen 
Length 1.20 0.36 0.67 0.15 0.33 1.35 mm. 

Width 0.86 0.53 0.62 0.20 0.20 0.95 mm. 

Carapace light yellowish brown, slightly infuscated on the sides, with faint 
radiating black streaks, the eyes ringed with black and enclosing a black field. 
Sternum nearly black, clothed with a few long erect black hairs. Labium and 
maxillae infuscated on the sides. Legs slightly paler than the carapace, unmarked, 
clothed evenly with rows of black hairs. Abdomen gray to black, the dorsum with 
a median row of five pairs of white spots. 

Carapace suboval, weakly rounded in front, the head portion narrowed, the 
cephalic sutures nearly obsolete, the median groove inconspicuous, a slight longi¬ 
tudinal groove. Clypeus sloping slightly forward, equal in height to three and one- 
half times the diam eter of an anterior median eye. Ratio of the eyes: ALE: AME: 
PLE: PME = 8:6:8:8. First row of eyes straight as seen from in front, the medians 
separated by one-fifth their diameter, twice as far from the laterals. Second row of 
eyes gently procurved, the medians separated by three-fourths their diameter, 
slightly nearer the laterals (5/6). Median ocular quadrangle broader than long 
(21/18), narrowed in front (21/13). Sternum truncated in front, gently rounded 
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on the sides, truncated between the posterior coxae which are separated by scarcely 
their width (17/21). Endites subparalleL Chelicerae average in size, the lower 
m^r grn with four teeth, the two near the base of the claw joined at their bases, the 
upper margin with five teeth. Outer side of the chelicera with a small patch of 
coarse striae. Epigynum as illustrated in Figs. 39 and 40, a broad plate with the 
terminal portion curved downward. 

Type Locality. —Female holotype from Tlaxcala, Tlaxcala, June 
25, 1936 (L. I. Davis). 

Eperigone agressa, new species 
Figures 32, 33, and 41 

Male. —Total length, 2.80 mm. 

Carapace Front Sternum Labium Maxilla Abdomen 
Length 1.30 0.42 0.67 0.12 0 36 1.65mm. 

Width 0.98 0.60 0.72 0.20 0.26 1.08 mm. 

Carapace light brown, lightly infuscated, the pars thoracica with inconspicuous 
dark radiating lines, the eyes ringed with black. Sternum and labium black or 
nearly so, clothed sparsely with erect black hairs. Coxae dusky below, the legs 
otherwise yellowish brown, clothed evenly with rows of black hairs. Abdomen 
gray to black, with a large pale area at the base of the dorsum which is followed 
by three or four pairs of white spots, the whole pattern indistinct. Venter of the 
abdomen nearly black. 

Carapace suboval, somewhat narrowed and gently rounded in front, highest 
at the second eye row, convex, the median suture an inconspicuous longitudinal 
groove, the cephalic sutures nearly obsolete. Pars cephalica moderately elevated, 
the clypeus subvertical, equal in height to four times the diameter of an anterior 
median eye. Ratio of the eyes: ALE: AME: PLE: PME » 9:6.5:9:9. First row 
of eyes straight as seen from in front, the medians separated by scarcely half their 
radius, nearly twice as far from the laterals. Second row of eyes weakly pro curved, 
the medians separated by their radius (9/5), as far from the laterals. Median 
ocular quadrangle as broad as long, narrowed in front (22/15). Sternum truncated 
in front, the front coxae separated by nearly twice their length, truncated behind, 
the posterior coxae separated by scarcely three-fourths their width. Chelicera 
moderately heavy, the outer side with two cusps followed by three or four very weak 
ones, the frontal surface with a stout tooth near the distal end above the upper claw 
row. Lower margin of the furrow with four, the upper with five teeth. Outer 
surface of the chelicera with a patch of coarse striae. Palpus as illustrated in Figs. 
32 and 33. 

Female. —Total length, 3.00 mm. 

Coloration and structure in close agreement with the male. Posterior eye row 
essentially straight, the eyes and relations otherwise as in the other sex. Epigynum 
as illustrated in Fig. 41, suggestive of Eperigone dopainum Chamberlin and Ivie 
but distinct in details. 

Type Locality. —Male holotype, female allotype and paratype from 
Las Cruces, Mexico, June 28,1936 (L. I. Davis). 
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Eperigone annamae, new species 
Figures 34 and 35 

Male. —Total length, 1.75 mm. 

Carapace Front Sternum Labium Maxilla Abdomen. 
Length 0.85 0.25 0.47 0.07 0.17 0.95 mm. 

Width 0.62 0.40 0.45 0.15 0.15 0.62 mm. 

Carapace yellow to orange, unmarked, the eyes ringed in black and enclosing a 
■dark field. Sternum and labium dusky, the maxillae dull yellow, the clothing of the 
under side erect black hairs. Legs concolorous with the carapace, clothed evenly 
with rows of black hairs. Abdomen gray to black, the dorsum with a large pale 
basal area and transverse pale bands in the caudal half, the venter dusky. 

Carapace suboval considerably narrowed and gently rounded in front, the 
cephalic sutures virtually obsolete, the median suture an inconspicuous longitudinal 
groove. Clypeus vertical, equal in height to three diameters of an anterior median 
■eye. Ratio of the eyes: ALE:AME:PLE:PME = 6:4:6:6. First row of eyes 
straight, the medians separated by half their radius, a little farther from the laterals. 
Second row of eyes weakly procurved, the medians separated by about the radius, 
as far from the laterals. Median ocular quadrangle as broad as long, narrowed in 
front (15/8). Sternum broadly truncated in front, the first coxae separated by 
twice their length, rounded on the sides, narrowly truncated between the posterior 
■coxae which are separated by scarcely their width. Chelicera normal in size, lacking 
lateral or frontal teeth, the lower margin with four, the upper with five teeth. Palpus 
as illustrated in Figs. 34 and 35, the tibia with a slight rounded carina behind the 
the principal tibial apophysis. 

Type Locality. —Male holotype from Las Cruces, Mexico, June 
28,1936 (A. M. and L. I. Davis). 

Eperigone tepejicana, new species 
Figures 36, 37, and 38 

Male.—T otal length, 2.15 mm. 

Carapace Front Sternum Labium Maxilla Abdomen 
Length 1.10 0.44 0.60 0.17 0.30 1.10 mm. 

Width 0.86 0.60 0.60 0.09 0.23 0.70 mm. 

Carapace dull yellowish brown, lightly and uniformly infuscated, the eyes 
ringed with black. Sternum and labium dusky, the endites pale yellowish brown, 
the clothing erect black hairs. Legs concolorous with the carapace, slightly dusky, 
clothed evenly with rows of black hairs. Abdomen nearly black, the dorsum with 
an in distin ct median longitudinal pale stripe made up of pairs of spots, the venter 
dark. 

Carapace suboval, rather broad and rounded in front, highest at the second eye 
row, the median longitudinal groove present but the cephalic sutures nearly obsolete. 
Clypeus subvertical, equal in height to scarcely three times the diameter of an 
anterior median eye. Ratio of the eyes: ALE:AME:PLE:PME = 9:6:9:9. 
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First row of eyes straight, the medians separated by about half their radius, a little 
farther from the larger laterals Second row of eyes essentially straight, the medians 
separated by two-thirds their diameter, about as far from the laterals. Median 
ocular quadrangle slightly broader than long (18/16), narrowed in front (18/12). 
Stern um broadly truncated in front, separating the first coxae by twice their length, 
narrowly truncated behind, the posterior coxae separated by about their width. 
Chelicera normal in size, the anterior face with a stout tooth, the outer side with 
two weak cusps, the lower margin with four, the upper with five teeth. Palpus as 
illustrated in Figs 36, 37, and 38, differing from the other species in the details of 
the tibial apophysis and the apophyses on the bulb. 

Type Locality— Male holotype from Tepeji, Hidalgo, June 15, 
1936 (A. M. and L. I. Davis). 

Ceratinopsis guerrerensis, new species 
Figures 42 and 43 

Male. —Total length, 1.30 mm. 

Carapace Front Sternum Labium Endite Abdomen 
Length 0.60 0.24 0.37 0.06 0.14 0.80 mm. 

Width 0.46 0 30 0.36 0.12 0.13 0.50mm. 

Carapace nearly black, a few pale spots showing through the dark coloration. 
Sternum and labium black, the endites somewhat paler distally, the clothing erect 
black hairs. Coxae dusky beneath, the legs otherwise pale yellow, set with rows 
of black hairs. Abdomen light brown, dusky, darker caudally. 

Carapace suboval, moderately narrowed in front, the cephalic sutures nearly 
obsolete, the median groove longitudinal. Clypeus slightly excavated below the 
eye group, subvertical, equal in height to three diameters of an anterior median eye. 
Ratio of lie eyes: ALE: AME: PLE: PME = 5:4:5:5. Eyes of the first row very 
weakly procurved, the medians separated by their radius, a little farther from the 
laterals. Second row of eyes straight, the medians separated by three-fifths their 
diameter, as far from the laterals. Median ocular quadrangle broader than long 
(14/11), narrowed in front (14/10). Sternum about as long as broad, broadly 
truncated in front, the first coxae separated by twice their length, the sides rounded, 
narrowly truncated between the posterior coxae which are separated by their length. 
Chelicerae dusky, average in size, the upper margin of the furrow with five, the 
lower with two teeth. Palpus as illustrated in Figs. 42 and 43, agreeing closely with 
Ceratinopsis purpurescens (Keyserling) but differing in the details of the tibial 
apophysis and the tail-piece of the bulb. Ceratinopsis guerrerensis is a smaller, 
darker species. 

Type Locality. —Male holotype from two miles north of Acapulco, 
Guerrero, June 18,1936 (A. M. and L. I. Davis). 

Ceratinopsis anglicqna (Hentz) 

Tkeridion anglicanum Hentz, 1850, Joum. Boston Soc. Nat. Hist., VI, p. 275, 
PL ix, fig. 6. 



1937] A COLLECTION OF SPIDERS FROM MEXICO 


29 


Record— Tamaulipas: Arroyo La Chorrera, March 28, 1937, 
female (A. M. and L. I. Davis). 

Grammonota gentilis Banks 

Grammonota gentilis Banks, 1898, Proc. California Acad. Sci., (3) I, p. 241, PL 
xrv, fig. 24. 

Grammonota spinimana Emerton, 1923, Canadian Entomologist, LV, p. 240, 
Fig. 3. 

Records. —Coahuila: Saltillo, July 3, 1936, females (L. I. Davis). 
Mexico: Crater of Mount Toluca, June 28, 1936, males and females 
(A. M. and L. I. Davis). 

Specimens of the species identified as Grammonota genMlis Banks 
from Mexico differ in no important respect from those from various 
localities in the western United States. The examples from Mount 
Toluca are much darker than those from lower altitudes. 

Grammonota texana (Banks) 

Acartauchenius lexanus Banks, 1899, Proc. Ent. Soc. Washington, IV, p. 192. 

Record. —Guerrero: Acapulco, June 17, 1936, female (Davis). 

Grammonota sclerata Ivie and Barrows 

Grammonota sclerata Ivte and Barrows, 1935, Bull. Univ. Utah, (26), Biol. 
Ser., Ill, p. 14, Pl. vi, figs. 48-51. 

Records. —Nuevo Leon: fifty-four miles south of Laredo, Texas, 
July 1, 1936, males and females (Davis). Coahuila: Twenty miles 
east of San Pedro, July 5, 1936, three females, (A. M. and L. I. Davis). 

Grammonota nigrifrons Gertsch and Mulaik 

Grammonota nigrifrons Gertsch and Mijlaik, 1936, American Mus.Novitates, 
No. 863, p. 2, Figs. 8 and 9. 

Record. —Tamaulipas: San Fernando, March 28, 1937, male 
(Davis). 

Grammonota suspiciosa Gertsch and Mulaik 

Grammonota suspiciosa Gertsch and Mulaik, 1936, American Mus. Novitatea, 
No. 863, p. 2, Figs. 6 and 7. 

Record. —Nuevo Leon: twenty-eight miles north of Monterrey, 
July 7,1936, two females (Davis). 

Ceraticelus shnilis (Banks) 

Erigone similis Banks, 1892, Proc. Acad. Nat. Sci. Philadelphia, p. 31, Pl. v, 
fig. 61. 

Record. —Tamaulipas: San Fernando, March 28, 1937, males and 
females (Davis). 
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NOTES ON THE GENERA MUSCIVORA, TYRANNUS, EMPIDONOMUS, 
AND SIRYSTES, WITH FURTHER NOTES ON KNIPOLEQUS 

By John T. Zimmer 


I am greatly indebted to Messrs. C. C. Gregg and Rudyerd Boulton 
of Field Museum of Natural History, Chicago, for the loan of certain 
critical specimens used in the following study. 

Names of colors are capitalized when direct comparison has been 
made with Ridgway’s ‘Color Standards and Color Nomenclature/ 


Muscivora tyrannus tyrannus (Linnaeus) 

( Muscicapa ) Tyrannus Linnaeus, 1766, ‘Syst. Nat./ ed. 12, 1, p. 325—based on 
Tyrannus cauda bifurca Brisson, 'Om./ II, p. 395, PI. xxxdc, fig. 3—“Canada” 
(error) and Cayenne; Linnaeus gives Canada and Surinam; type locality hereby 
restricted to Surinam. 

Tyrannus savana Vieillot, 1807, Hist. Ois. Am6r. Sept./ I, p. 72, PL xliii— 
new name for Muscicapa tyrannus Linnaeus. 

Muscicapa phaenoleuca Vieillot, 1818, ‘Nouv. Diet. Hist. Nat./ nouv. 6d., 
XXI, p. 448—based on Azara, No. 192; Paraguay (= juv.). 

Tyrannus violentus Vieillot, 1818, t. c., p. 89, based on Azara, No. 190— 
Buenos Aires, Montevideo, and Paraguay. 

Tyrannus milvuLus Nuttall, 1840, ‘Man. Om. U. S. and Canada/ ed. 2, p. 307— 
new name for Muscicapa tyrannus Linnaeus. 


It has long been the accepted belief that there is but a single form of 
this species inhabiting the extensive range from Mexico to Patagonia, 
recently extended to the Falkland Islands. The material examined in 
the present study tends to disprove this belief and to show that there 
are some four well-marked forms inhabiting quite distinct areas al¬ 
though one of these forms, being migratory at a certain season, invades 
parts of the ranges of the other three forms. For one of these forms 
there is an available name; two forms have proved to be unnamed and 
are described below. 

Linnaeus based his name, tyrannus , on birds described by Brisson, 
supposedly from Canada and Cayenne. The locality, “Canada,” is 


1 Previous papers in tbis series comprise American Museum Novitates, Nos. 500, 509, 523, 
524, 538*545/558, 584, 646, 647, 668, 703"728, 753, 756, 757, 785, 819, 860, 861, 862, 88^, 893, 894, 
917, and 930. 
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obviously an. error (possibly for Grenada?) and I can find no definite 
records from Cayenne which justify Brisson’s other citation, although 
there is probability that the bird occurs there at certain seasons. On 
the other hand, Linnaeus also cites “Canada” but, instead of “Cayenne,” 
gives the range as Surinam. Since there are various records from Suri¬ 
nam, I have chosen it for restricted type locality, even though it is only 
the winter home of one form of the species, far removed from the breeding 
range. For the reason, also, that there is a slight possibility that one of 
the other forms may reach this country, although I have no evidence of 
its doing so, I find it advisable to characterize the form to which I apply 
the name given by Linna eus, basing the description on specimens col¬ 
lected in Surinam. 

Whole top of head steely blue-black, with a concealed crest of 
T pmnn Chrome, deepening to Light Cadmium in the center and paling 
to white on forehead, sides of crown, and occiput; back Light Neutral 
Gray, with a slight olivaceous tinge; lower rump sooty, with grayish 
edges, rather broad on the upper feathers of this area; upper tail-coverts 
glossy black. Under parts white except for a small grayish area on the 
extreme sides of the breast, a gray or drab-gray stripe along the dorsal 
marg in of the femoral area, and a dark patch on the under wing-coverts 
near the base of the primaries (the patch on the sides of the breast is 
moderately diagnostic). Remiges brownish fuscous; outer primary 
with narrow but sharp outer margin yellowish white; remaining remiges 
narrowly margined exteriorly with grayish white, strongest and whitest 
on the longest tertial; greater and median upper wing-coverts brownish 
fuscous with narrow grayish margins; lesser series rather broadly 
tipped with the gray of the back; inner margins of remiges indistinctly 
whitish. Tail long and forficate; blackish, with outer web of outer 
rectrices pale yellowish for about half the length of the feather. Adult 
males with three outer remiges very narrowly emarginato at tips of 
inner webs (the outermost averaging about 1.75 mm. wide; the second, 
2; the third, 2.5), with the narrowed portion separated from the wider 
part by an abrupt, basad-directed notch about 3 mm. deep; length of 
narrowed portion about 10-12 mm.; fourth rectrix distinctly but less 
abruptly narrowed, without a notch. Females without strongly emar- 
ginate remiges but with emarginations sometimes suggested, without 
notches; outer rectrices less elongate but tail still strongly forficate 
and similarly marked to that of the male. Young birds with head 
brown instead of black, somewhat darker on the sides and without con¬ 
cealed patch or with a simple whitish one; back brownish gray; rump 
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brown, with lighter brown tips; upper tail-eoverts darker brown, with 
warmer brown tips. Remiges brown, with external marg ins buffy 
whitish; upper wing-coverts brownish, with cinnamomeous or whitish 
edges. Under parts of body much as in the adults. Tail brownish, 
forked, with outer rectrices similarly marked to the adult; remainder 
with rufescent brown tips and margins. 

The distinguishing characteristics of this form are found in the dark 
coloration of the mantle, the relatively prominent grayish patch at the 
sides of the breast, and the presence, in the male sex, of three sharply 
notched primaries with extremely narrow tips and a somewhat emargi- 
nate fourth primary. 

Two hundred and seventeen specimens at hand may be referred to 
this form. They come from various localities ranging from Argen tina 
to Dutch Guiana, Trinidad and Tobago, the Merida region, the upper 
Orinoco, Cassiquiare, Santa Marta and Bogota regions, and northern 
Peril and various localities between. Birds with enlarged gonads are 
from Argentina, Paraguay, and Bio Grande do Sul, and the only speci¬ 
mens from these areas were collected from October to February. On 
the other hand, north of this area, from the Matto Grosso Plateau to 
northern South America, the dates are all from February to November, 
most of them from March or April to October, and none of the speci¬ 
mens are noted as having enlarged gonads. A r6sum4 of the evidence 
secured from this material indicates that the birds breed in the neigh¬ 
borhood of Argentina and Paraguay in the summer, from November to 
January, in a rather worn condition of plumage. Young birds are well 
grown in December and January, and the population migrates to the 
northward, probably beginning in January and continuing through 
February. This migration carries some individuals as far north as the 
Caribbean coast, and outlying islands and (presumably this form) some¬ 
times as far as Cuba, Bermuda, and the eastern United States. 

A complete molt may start as early as February and is continued in 
both adults and young to as late as July. Some birds are in completely 
fresh plumage in July; all examples from August on are comparatively 
fresh, with molt completed. The southward movement appears to be in 
full swing from the northernmost localities in September and October; 
my latest specimens are two birds from near M6rida dated October 13, 
but Chubb records a specimen from British Guiana dated in November. 
I have a specimen from Par&, taken in November, and another from 
Orosa, Peril, also collected in November. 

The exact status of the bird on the east-Brazilian coast is not cer- 
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t.g.i-n There is no hesitation in the assignment of the specimens from 
this region to typical tyrannus, with which they agree in all observed 
details, including the chronology of plumages. Several specimens from 
Bio Grande do Sul are noted as with enlarged gonads, and the bird is 
probably a breeding form in that state. Pinto reports the arrival of 
the species in Sao Paulo in October and in Goyaz in August, but gives no 
indication of possible breeding records. Our specimens from Minas 
Geraes were taken in September. Bahian birds are dated February, 
April, and September, with an April bird having the gonads slightly 
enlarged. Pinto, however, does not list the species in his account of the 
birds of Bahia, and I doubt if it is a breeding resident in that state. 
Nowhere in the tropics does it appear to have been found nesting, and 
the northern limit of the breeding range probably is south of the Tropic 
of Capricorn. 

Beebe (1925, Zoologiea, VI, p. 156) records the species as found 
breeding at Kartabo, British Guiana, in March, but I feel sure that there 
is some error in this statement. All other available evidence indicates 
that the bird visits the coast of British Guiana only as a migrant or 
winter visitor. One of the other subspecies (cf. account of M. t. mona- 
chus) may reach the highlands of the interior and may be found to breed 
there but this suggestion has yet to be confirmed. 

The amount of yellowish and greenish suffusion in certain parts of 
the plumage is highly variable. Some birds are very decidedly greenish 
on the back, and most of the fresh specimens show some yellow tinge 
on the under wing-coverts. The most pronounced example is a male 
from Par& which has the whole under surface below the throat definitely 
pale, greenish yellow instead of white. 

The only Peruvian specimens at hand are from Orosa (November) 
and Sarayacu (March). The Orosa bird is an adult male in moderately 
fresh plumage; the Sarayacu birds are molting females, one adult, in 
ragged condition, the other immature. 

Other records are from Pebas and Iquitos. 

The various synonyms listed at the head of this section appear to be 
referable to typical tyrannus. There is, in addition, one name, based 
on a Guatemalan bird, which is available for one of the other separable 
forms, next to be discussed. 

Muscivora tyrannus monachus (Hartlaub) 

Tyrannus ( Mihndus) monachus Hastlatjb, 1844, Rev. Zool., VII, p. 214— 
Guatemala (= juv.). 
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The Swallow-tailed Flycatchers of the whole of Central America are 
quite readily separated from typical tyrannus by their much paler gray 
back, with an even paler and more whitish collar suggested in most cases. 
The sides of the breast are often as white as the center and never so 
strongly grayish as they sometimes are in tyrannus . Furthermore, the 
adult males have the tips of the outer primaries emarginate in a very 
different manner. The outermost is deeply notched and abruptly 
narrowed to a width of 1.5 or 2 mm.; the second also deeply notched and 
narrowed to a width of 2.5 mm.; the third is narrowed to no less than 
4 or 5 mm., often without a notch, sometimes with a slight notch much 
less developed than in the other two feathers. The length of the nar¬ 
rowed portion of these feathers is about 10 to 12 mm., about as in 
tyrannus . The fourth remex usually is not at all emarginate. Adult 
females may have a slight emargination near the tips of one or two 
outer primaries. 

Except for the Santa Marta region, the resident form of Colombia 
is monachus. One “Bogotd” skin belongs to tyrannus , as noted on an 
earlier page. There is a breeding record from the Antioquia region by 
Salmon (I do not have the date) and Goodfellow has reported that at 
Popayan, in June, these flycatchers were assembling in large flocks, so 
it may be presumed that, at least in parts of Colombia, the form breeds 
in the early part of the year. The condition of the plumage of some of 
the specimens at hand bears out this assumption, although there is a 
little indication that the season may vary in different localities. More 
material will be necessary to determine the point. There is a record 
from Costa Rica of nesting in May, and April skins from that country 
are sometimes marked as having enlarged gonads. 

Leaving Central America and Colombia where monachus is known 
to breed, we find specimens referable to this form from Lagumllas, near 
M6rida, Venezuela; from Altagracia, Suapure, Ayacucho, and Maripa, 
on the Orinoco; from San Antonio, Bermiidez, northern Venezuela; 
from Limao, Rio Cotinga; Frechal, Rio Surumd; Caracarahy, Rio 
Branco; and Campos Salles, Manaos, Brazil. Birds in immature 
plumage from these localities were taken in June and July; young birds 
collected in August are molting into adult dress. September adults are 
just completing their molt and are very fresh; December birds are more 
worn; February and April, very worn; June and July show the first 
signs of molt. Costa Rican birds of late May and June show the first 
signs of molt in that region, corresponding fairly well with the South 
American examples of monachus . 
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Nevertheless, with only the seasonal condition of the plumages on 
which to base conclusions, I am unable to determine whether monachus 
breeds in Venezuela and northern Brazil or whether it is simply a visitor 
to this region. I suspect that it may breed in suitable open country in 
various parts of this area although it may extend its visitations some 
what beyond the limits of its breeding range, not, however, from points 
as far dis tant as Colombia where it remains at the same season as it is 
found in Venezuela and Brazil. It is interesting, in this connection, to 
note that of a number of specimens from the M6rida region, collected 
by Bricefio, all but one example of tyrannus are labeled as migrants 
while the skins of monachus have no such notation. I have specimens, 
from Venezuela and northern Brazil taken in every month but March, 
May, and October, although none of them has any notation as to the 
condition of the gonads. 

It is curious that the collection at hand has few specimens showing 
the occurrence of both tyrannus and monachus in the same localities. 
In the Orinoco region, tyrannus is represented from Maipures and 
Ciudad Bolivar; monachus from Maripa, Altagracia, Suapure, and 
Ayacucho. On the northern coast of Venezuela, tyrannus is at hand 
from Cristdbal Col6n and Cumand; monachus from San Antonio. In 
the M6rida'region, tyrannus is from El Valle, Hechisera, and M4rida; 
monachus from Lagunillas. Both forms are in “Bogota,” Collections 
and I have both from Caracarahy, Rio Branco, and Campos Salles, 
Manaos, Brazil. 

There have been some suggestions made that the Central American 
bird is migratory, at least in part, but there is no evidence, of a positive 
nature, that I have seen. It breeds in Costa Rica in May (Cherrie) 
and I have specimens from that country taken in April, May, June, 
September, and December; Nicaragua, January and May; Mexico in 
January and February; Panamd in February, March, April, September, 
October, and December. As stated above, Goodfellow (1901, Ibis, p. 
708) remarks that at Popayan, Colombia, in June, the species was 
assembling in large flocks, but no migratory movement is mentioned. 
It would not be surprising if there were some concentration of in¬ 
dividuals in favored localities but it is doubtful if this tropical form 
has any protracted migration to a distant but equally tropical region, 
although there is some evidence of such migration in at least one species 
of the family to be discussed in a later paper of this series. 

Further field work is necessary to ascertain the exact status of 
monachus in many parts of its range. 
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With the exception of a single wintering specimen of tyrannus from 
Cicnaga, the available series of birds from the Santa Marta region is 
quite separable from both tyrannus and monachus . Since there is no 
available name for this form, it may be known as follows. 

Muscivora tyrannus sanctaemartae, new subspecies 

Figure 1 

Type from Bonda, Santa Marta, Colombia. No. 97,670, American Museum of 
Natural History. Adult male collected February 4, 1899, by G. H. Hull. 

Diagnosis. —Similar to M . t. monachus of Central America and most of central 
and western Colombia in respect to pale coloration of the back, but emargination of 
the outer primaries quite different. Males with the emarginate tip of the two 
outer primaries relatively broad and long and without a sharp notch separating it 
from the remainder of the inner outline of the feather; third primary with terminal 
emargination shorter, broader, and still less sharply defined. Females with sugges¬ 
tions of notches on the three outer primaries (suggesting the condition in the males 
of monachus), but the emarginate tips short and those on the outer two feathers 
twice as broad as in the males of monachus. 

Range. —Apparently confined to the Santa Marta region of northern Colombia. 

Description op Type. —Whole top and sides of head steely bluish black, in¬ 
cluding auriculars and nape; center of the cap occupied by a broad, concealed patch 
of yellow (Lemon Yellow in the deepest hued portion) passing on all sides into pure 
white, similarly concealed; hind neck somewhat whitish, suggesting a poorly defined 
collar; upper portion of mantle Pale Gull Gray, passing posteriorly into a slightly 
darker tone, faintly tinged with Pale Olive Gray; rump and upper tail-coverts rather 
abruptly blackish, with pale margins, broader and grayer on upper rump and becom¬ 
ing narrower and more brownish on upper tail-coverts, being nearly obsolete on the 
longest coverts. Entire under parts white except for a dusky patch on the under 
wing-coverts near the bases of the primaries, and for a grayish dorsal border of the 
femoral area. Remiges blackish, with a fine yellowish-white margin on outer web 
of outer primary; distal portion of outer margins of remaining primaries also whitish, 
decreasing in amount toward inner primaries but tending to round tips; secondaries 
and tertials with whitish outer margins and tips, longest on longest tertial; upper 
wing-coverts fuscous, margined with pale gray; lesser coverts with these margins 
broadest, grading into the uniform gray of the scapulars; inner margins of remiges 
whitish, poorly defined. Outer two primaries emarginate for about 18 to 20 mm. 
from tips, narrowed on inner web to an average width of 4 mm. but without a distinct 
notch at the point of transition; third outer primary slightly emarginate, reduced to 
about 6 mm., also without a notch. Tail forficate, black, with outer web of outer¬ 
most rectrix white at base, the pale margins becoming reduced in width distad and 
disappearing about midway toward the tip. Bill (in dried skin) black; feet dark 
brown. Wing, 104 mm.; tail, 283; exposed culmen, 14; culmen from base, 19; 
tarsus, 15.5. 

Re mar ks.— Female colored like the male; somewhat smaller, es¬ 
pecially in length of tail. Wing, at least sometimes, with outermost 
rectrices narrowed at tip to about the same width as in the male but for 
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a length of only 10 mm. and with a definite notch on at least the two 
outer feathers. 

Specimens at hand were taken in January, February, May, and 
September, and Todd records others collected in August. September 
birds, both adults and young, are molting; January and February birds 
are f air ly fresh. I have no information as to breeding, but analogy with 
the other forms of the species with reference to the condition of the 
plumage in the specimens examined places the probable nesting season 
as April, May, or June. 

A single specimen from Cienaga, whence there are five other speci¬ 
mens that are referable to sanetaemartae, is a migrant tyrannus , readily 
distinguishable by color as well as by the shape of such of the outer 
primaries as have appeared in the molt. 

One male from Bonda has the narrowed terminal portion of the 
outer two primaries separated from the wider portion by a rather short 
but distinct notch, but it is the only male so marked. This character 
is developed as a constant feature in the birds from a widely separated 
region, the neighborhood of the Rio Tapajoz, south of the Amazon, in 
Brazil. Although numerous specimens from the neighborhood of the 
Rio Tapajoz are clearly wintering individuals of tyrannus, there are many 
specimens in a different state of plumage which are quite readily sepa¬ 
rable as a distinct form which may be known as follows. 

Muscivora tyrannus circumdatus, new subspecies 
Figure 1 

Type from Tauarf, right bank of Rio Tapajoz, Brazil. No. 287,357, American 
Museum of Natural History. Adult female collected April 18, 1931, by A. M. 
Olalla. 

Diagnosis. —Nearest to M. t. sanctaeinartae , of the Santa Marta region of Co¬ 
lombia, and averaging as pale gray on the back, but with the concealed patch on the 
crown averaging deeper yellow; emargination of the outer two primaries of the male 
different, having a deep notch on the inner margin, about 17 mm. from the tip, 
abruptly separating the narrowed terminal portion from the broader area posteriad. 
Females with or without modified terminal emargination. 

Range. —South bank of the Rio Amazonas, Brazil, from the neighborhood of 
Villa Bella Imperatriz at least to the right bank of the Tapajoz. 

Description op Type. —Top and sides of head steely bluish black; center of 
cap occupied by a broad concealed patch of Deep Chrome X Light Cadmium, deepest 
in the median line and replaced on all borders by white; mantle Gull Gray X Light 
Gull Gray, paler and somewhat whitish anteriorly, suggesting an indistinct collar; 
posteriorly darker and somewhat tinged with greenish; rump and upper tail- coverts 
blackish, with pale margins which are broad and grayish on the upper rump, nar¬ 
rower on the lower part, and nearly obsolete on the upper tail-coverts. Entire 
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under parts white except for a slight grayish upper border on the femoral tract and a 
dark patch on the under wing-coverts near the base of the primaries. Remiges 
blackish with a fine, yellowish-white margin on the outer web of the outermost pri¬ 
mary; pale margins on remaining primaries and on the secondaries grayer and less 
sharply defined, but those on the longer tertials whiter and rather well defined; 
upper wing-coverts fuscous with gray margins; inner margins ot remiges yellowish 
white, at least basally. Outer two primaries abruptly narrowed on the inner webs to 
a width of 3 mm. by a diagonal notch directed basad, about 3 mm. deep, with the 
narrowed portion of the feather about 17 mm. in length; third primary less abruptly 
narrowed to a width of 6 mm., about 18 mm. from the tip of the feather, without a 
notch. Tail long and forficate, black, with the outer web of the outer feather yellow¬ 
ish white for about half its basal length. Bill (in dried skin) black; feet black. 
Wing, 110 mm.; tail, 262; exposed culmen, 14.6; culmen from base, 19.5; tarsus, 17. 



Fig. 1. MiLScivora tyrannic. Ventral aspects of the outer primaries of the 
various subspecies. 

Remarks. —Female colored like the male but with tail shorter (less 
than 200 mm.); outer two primaries sometimes abruptly narrowed to 
an average width of 4 mm. for a distance of 6 or 7 mm. from the tip, 
with a slight notch; third very slightly emarginate at tip; sometimes 
all outer primaries without more than a suggestion of emargination. 

I have thirty-eight specimens which show the characters of this form. 
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The females are not separable from those of sanctaemartae , except that 
the outer margins of the basal half of the outer web of the outermost 
rectrices often are definitely tinged with yellowish, whereas in sane - 
taemartae they average purer white. The adult males all have the de¬ 
cided notch at the base of the emargination of the outer two primaries 
which is the principal character of dreumdatus and which, as noted on an 
earlier page, is rarely developed in sanctaemartae. 

The specimens of dreumdatus show a seasonal condition of plumage 
different from that of the Santa Marta birds. Specimens collected in 
February and March are just beginning their molt; June birds are all 
but completely molted; August skins already show some wear. One 
April 29 bird is just completing its post-juvenal molt and is in its first 
adult plumage. As noted above, sanctaemartae is in early molt in Sep¬ 
tember, fresh in January, and has the post-juvenal molt in progress also 
in September. There is no possibility, therefore, that the Tapajoz 
birds are migrants from the Santa Marta region. The seasonal changes of 
plumage in dreumdatus are about as in typical tyrannus and the breeding 
season of this form, therefore, should be about from November to Janu¬ 
ary, when tyrannus is absent from the Amazonian region. Breeding 
records, however, have yet to be established. 

There is one specimen, labeled “Espirito Santo, J. B. Steere, ,, which 
has yet to be authenticated as to locality. It definitely belongs to 
dreumdatus and agrees with August skins in regard to the condition of 
plumage. 


Specimens Examined 

M. L tyrannus .— Argentina: La Soledad, 1 d, 19; Salto, 1 d ; Esperanza, 
Id”; Est. San Martino, Pr. Buenos Aires, 2 d\ 1 9 ; Bahia Blanca, 1 9 ; Barracasal 
Sud, 1 cf, 19; Buenos Aires, 1 9; Rivadavia, 2 cf; “Choinbuco,” 1 d; Perico, 
Jujuy, 1 9; Rosario de Lenna, 7 d) Tucumdn, 1 d; Embaroacidn, 1 d, 1 9; 
La Plata, 1 d. Uruguay: Paysandu, 1 d. Paraguay: Colonia Risso, 1 d; 
Fort Wheeler, 1 d; east of Villa Rica, 2 d,l 9 ; Zanja Moroti, 1 d , 1 9; east of 
Caaguassti, 3 d; opposite Concepcidn, 1 d; “Paraguay/ 1 3 d. Bolivia: Todos 
Santos, 1 cT, 1 (?); Prov. del Sara, 1 d, 1 9; Falls of Rio Madeira, 1 d. Brazil: 
Rio Grande do Sul, (various localities), 12 d 7 8 9, 2 (?); Parana, Tibagy, 1 d, 
2(?); Minas GeraSs, Agua Suja, 1 d ; “Rio de Janeiro,” 1 [ d ]; Bahia, Remanso, 3 d , 

3 9,3 (?); SaoPaulo, Victoria,4 d ; FazendaCayod, 1 9; MattoGrosso, Chapada, 

4 d , 4 9; Pard, 1 d; Rio Tapajoz, Santarem, 2 (?); Urucuritiba, 2 9; Igarapd 
Brabo, 2 9 ; Igarapd Amorin, 1 d; Tauar£, 2 9, 1 (?); Caxiricatuba, 1 9 ; Arar 
manay, 1 d, 1 9 ; Villa Bella Imperatriz (Santa Clara), 1 9 ; Rio Madeira, Santo 
Antonio de Guajard, 1 d; Calamd, 1 d } 3 9; Humaythd, 1 d; Rio Amazonas, 
Teff6, 1 d; Rio Jamundd, Faro, 10 d, 7 9; Rio Negro, Flores, Manaos, 2 d; 
Campos Salles, Manaos, 7 d, 13 9; Tabocal, 1 d; Yucabi, 2 d, 4 9; Mt. Cury- 
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curyari, 2 cf, 1 9 ; Santa Maria, 1 cf; Camanaos, 1 <f; Igarapg Cacao Pereira, 1 9 ; 
Sao Gabriel, 1 cf, 3 9; Muirapinima, 1 cf; Hacienda Rio Negro, Manaos, 2 cf; 
Rio Branco, Caracarahy, 1 cf; “Brazil,” 1 cf. Per#: Orosa, 1 cf; Sarayacu, 2 9. 
Venezuela: Rio Cassiquiare, Solano, 1 cf; El Merey, 1 cf; Mouth of Rio Ocamo, 
4 9, opposite mouth of Ocamo, 1 9 ; Rio Huaynia, junction of Cassiquiare, 1 cf, 

1 (?); Rio Caura, mouth of Rio Chanaro, 1 9; Maipures, 1 9; Ciudad Bolivar, 

2 cf, 3 9 ; M6rida, 6d\ 2 9 ; El Valle, 1 (?); Hechisera, 1 (?),* Cumand, 1 9 ; Crist6- 
bal Col6n, 1 cf, 1 9. Trinidad: Caroni, 1 cf. Tobago: 1 cf. Dutch Guiana: 
near Paramaribo, 1 cf, 2 9. Colombia: “Bogota,” 1 cf; Cienaga, Santa Marta, 
1 cf. “South America,” 1 cf. 

M. t. drcumdatus .—Brazil: Rio Tapajoz, Santarem, 1 cf; Urucuritiba, 1 9; 
IgarapS Brabo, 5 cf, 1 9 ; Tauar^, 5 cf (incl. type), 3 9; Rio Amazonas, Villa Bella 
Imperatriz (Santa Clara), 6 d\ 6 9; “Brazil,” 1 cf; “Espirito Santo” [?], 1 cf; 
(no locality), 2 cf. 

M. t. sanctaeTnartae. —Colombia: Santa Marta, Bonda, 4 cf (inch type), 3 9; 
Valparaiso, 1 cf; Cienaga, 3 cf, 1 9,1 (?). 

M. t. monachus. —Mexico: Tlacotalpnn, 1 cf, 2 9; San Juan Bautista, To- 
basco, 1 cf. Guatemala: Antigua, 1 cf; VeraPaz, 1 cf. Honduras: AguaAzul, 
1 $. Nicaragua: Saklin, 1 cf, 1 9; Jalapa, 1 cf, 1 9. Costarica: Miravalles, 
1 cf; San Jos<§, 3 cf, 3 9 ; Agua Caliente, 9 cf, 5 9 ; Aquinares, 2 cf, 1 9 ; Buenos 
Aires, 3 cf, 4 9; Cartago, 1 cf, 1 9. PanamA: Santiago, 3 cf, 2 9 ; Agua Dulce, 
1 9; Chiriqui, 1 cf, 1 (?); [Lion Hill], 1 cf, 1 9 ; Savanna near Panama, 1 cf; 
Boquete, 2 cf, 1 9. Colombia: Cali, 4 cf, 2 9; Palmira, 1 cf; Chicorai, 1 9; 
Barro Blanco, 2 cf, 1 9; Turbaco, 1 “cf”; near Medellin, 1 (?); Santo Domingo, 
1 9 ; Popayan, 1 cf; “Bogota,” 3 [cf ], 2 [ 9 ], 1 (?). Venezuela: Altagracia, 4cf, 

1 9; Suapure, 1 cf; Ayacucho, 1 cf; Maripa, 2 cf, 1 9; Lagunillas, 1 cf, 1 (?); 
San Antonio, Bermtidez, 2 cf. Brazil: Rio Cotinga, Limao, 1 9; Rio Surumti, 

2 cf; Rio Branco, Caracarahy, 1 9; Rio Negro, Campos Salles, Manaos, 1 cf. 

Tyrannus lyrannus (Linnaeus) 

Lanius tyrannus Linnaeus, 1758, ‘Syst. Nat./ ed. 10,1, p. 94—based on Musci- 
capa corona rubra Catesby, f Nat. Hist. Carolina/ I, p. 55, Pl. lv; Carolina. 

Sarayacu, 2 cf; Santa Rosa, Rio Ucayali, 13 cf, 5 9; mouth of 
Rio Urubamba, 3 cf, 2 9. 

These specimens, of course, are winter visitants from North America. 
They are interesting chiefly for the light which they throw on the molt 
of this species. Fifty-five other specimens from various parts of the 
winter range in Central and South America have been studied in the 
same connection, and the result of the study points to certain rather defi¬ 
nite conclusions. 

As pointed out by Dwight (1900, Ann. N. Y. Acad. Sci., XIII, p. 
140) there are the first signs of post-nuptial molt before the species 
leaves for the south in August, but these are very slight, sometimes only 
noticeable on the top of the head. Some September specimens from 
the tropics show little more evidence than this, although other Sep- 



12 


AMERICAN MUSEUM NOVITATES 


[No. 962 


tember birds may have the head well advanced and the body molt in 
progress. In September, also, the young of the year show the first signs 
of change on the head. If the molt has not advanced very far, the old 
plumage of the adults may be badly abraded by this time, although the 
young birds, having worn their plumage for a shorter time, are relatively 
fresher than the adults. In October, the body molt may be well ad¬ 
vanced or, if not, the old plumage, including the flight-feathers (in 
spite of Dwight’s assertion that these are subject to little wear) is in 
rags; the young birds also show the effects of wear by this time. In 
November, the body molt is usually well advanced in adults, although 
sometimes it is not, while the immature birds, if they have not started 
before, are commencing this change. In rare instances, the wing shows 
sig ns of molt on secondaries and tertials. In December, the wing is 
at least started and there may be signs of molt in the tail, although a 
young bird from Bolivia is just getting the head, body, and wing started. 
I have no January or February specimens, but numerous March skins 
show, variously, the head, body, and wings well advanced and the tail 
in progress, all areas advanced, or the molt apparently complete. All 
April and May specimens are in fine, fresh plumage, ready fcr the en¬ 
suing breeding season. Apparently, therefore, almost the entire season 
of absence from the breeding range is occupied in a protracted molt which 
may begin just before the fall migration, in the case of the adults, or 
soon after reaching winter quarters, in the case of the young birds, al¬ 
though it may be somewhat delayed. There is no evidence, in the 
material examined, of a possible second molt, suggested by Dwight as a 
possibility. The time occupied by the single annual molt is too ex¬ 
tended to leave room for a second change other than the casual replace¬ 
ment of lost feathers. 

I am hesitant about the recognition of a subspecies, hespericola [Ob- 
erholser, 1932, Sci. Publ. Cleveland Mus., IV (1), p. 3—Mouth of Twenty 
Mile Creek, Warner Valley, Oregon], described as larger than tyrannus, 
with lighter upper surface and longer white tip to the tail. I have seen 
no topotypes but have two winter birds from Panama, identified as this 
form by the author of it. In general, western birds are slightly larger 
than eastern ones and may be slightly paler in dorsal coloration, but the 
overlap appears to be too large to warrant separation. The great ab¬ 
rasion of the plumage in winter birds, except just before the northward 
movement, makes the recognition of any such forms at this season a 
matter of problematical accuracy. Some of the Peruvian slrina at band 
are quite large, but they can be matched in certain specimens from the 
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eastern part of the United States although they come within the range 
of measurements given for the Oregon form. Until the status of “hes- 
pericola” is determined by a detailed study of the birds of the entire 
western part of the United States and the limits of its variations and 
range ascertained, it would be futile to attempt to identify the wintering 
specimens from South America. 

Other Peruvian records are from Lima, Nauta, and Yurimaguas. 

Specimens Examined 

M. tyrannus .— PERti: 25. Bolivia: 8. Ecuador: 6. Colombia: 12. Pan- 
amA: 19. Costa Rica: 1. Nicaragua: 4. Guatemala: 4. Venezuela: 1. 
United States and Canada: 171. 

Tyrannus albogularis Burmeister 

Tyrannus albogularis Burmeister, 1856, ‘Syst. tlbers. Th. Bras./ II, p. 645 — 
Bahia and Pernambuco, Brazil; Halle Mus. 

I have sixty specimens of this species before me from numerous 
localities, some of which extend the range far beyond its previously 
known limits. The most distant of the localities is Sarayacu, Perti, 
whence I have five skins, representing the first records from this country. 
Thus far there have appeared no records to comfirm Burmeister's cita¬ 
tion of Bahia and Pernambuco but there are records from the states of 
Minas Geraes and Goyaz which make Bahia not too great an impos¬ 
sibility. Hence I leave Burmeister’s citation uncriticized although it 
is in need of confirmation. 

I can find no subspecific differences in the material examined. 
Young birds differ from adults by lacking the red crown-patch (some¬ 
times suggested by a small whitish area); by having the pale margins of 
the wings and upper wing-coverts buffy or cinnamon; by having the 
upper tail-coverts margined with dull rufous and the rectrices (except 
the outermost) similarly rufous-edged; by having a brownish tinge on 
the tips of the under tail-coverts; and sometimes by having the lower 
belly and under tail-coverts largely whitish instead of yellow. 

March and April birds are very worn and in an early stage of com¬ 
plete molt; August and September specimens are quite fresh or just 
completing the molt. None of the specimens has indication of enlarged 
gonads. 

Specimens Examined 

T. albogidaris. — Brazil : Matto Grosso, Chapada, 6 d\ 8 9; Rio Tapajoz, 
Santarem, 1 cf; Tauar^, 1 9; Aramanay, 1 cf, 2 9; Rio Amazonas, Villa Bella 
Imperatrlz, 3 cf, 3 9; Rio Madeira, Rosarinho, 2 d\ 1 9 ; Santo Antonio de Gua- 
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jar£, 6 11 9; Tefite, 2 d\ 2 $; Rio Negro, Campos Salles, Manaos, 2 cT, 1 $; 

Hacienda Rio Negro, 1 ; Igarap6 Cacao Pereira, 1 9 . Per#: Sarayacu, 4 cf, 1 9 . 

Tyrannus melancholicus melancholicus Vieillot 

Tyrannus melancholicus Vieillot, 1819, ‘Nouv. Diet. Hist. Nat./ nouv. 6d., 
XXXV, p. 48—based on Azara, No. 198; Paraguay. 

Musdcapajurcata Spix, 1825, ‘Av. Bras./ II, p. 15, PL xrx—“in locis campestri- 
bus Brasiliae” (probably somewhere in Sao Paulo or Rio de Janeiro; Hellmayr); 
Munich Mus. 

Tyrannus roseus Lesson, 1831, Trait6 d’Om./ p. 382—no locality = southern 
Brazil; Paris Mus. 

This species is exceedingly unsatisfactory taxonomically. There 
is a great deal of individual variation in different directions with a con¬ 
centration of certain averages of different sorts in certain geographical 
areas without very clear distinctions. It would be possible to describe 
and name at least five new subspecies, each with a certain combination 
of characters not possessed by the others although most of them would 
represent populations intermediate between better marked extremes. 
One of them appears to represent a new extreme to which I have given 
a name in the following pages; the others I have discussed in general 
terms without applying separate nomenclature. A very special study 
must be made before any further lines of demarcation can be established. 
With some seven hundred and fifty specimens from South America I 
find it impossible to segregate more than four subspecies with any degree 
of certainty and even the lines between these are not too definite. 

For example, most of the Amazonian region is occupied by a variable 
form which averages darker on the back, with more pronounced dark 
centers to the mantle-feathers, and with more whitish throat than the 
typical Paraguayan melancholicus , but there are very many specimens 
from this region which are indistinguishable from the southern birds. 
I have attempted to consider these birds as migrants of melancholicus , 
and it is quite possible that many of them are, truly, migrants from the 
southern regions; but wherever found, there is intergradation with the 
darker, whiter-throated birds of the immediate locality and I can find no 
definite lines of demarcation. 

On the other hand, some of the southern birds match the average 
dark bird from the Amazonian region although they do not reach the 
extreme development in this direction that is shown by the best-marked 
examples from the more northern localities. 

It is certain that Tnelancholicus is at least partially migratory. It 
is reported as leaving the southern parts of its range about in March 
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and returning in September. On departure, adults are rather badly 
worn and faded and young birds are still in juvenal plumage, but, on 
return, all the individuals arc fairly fresh. During the breeding season, 
abrasion of the plumage gradually increases. 

In southeastern Peril, Bolivia, Matto Grosso, and parts of eastern 
Brazil, there is no certain evidence of northward migration in winter 
and specimens are at hand collected in these areas at various times 
through most of the year. The series as a whole shows that a general molt 
commences in February or March and continues through April, possibly 
slightly later. June birds are in full, fresh plumage. I have no material 
suggesting a possible partial molt later in the year, although such evi¬ 
dence is at hand regarding the populations of the Amazonian region. 

Here there appear to be two molts each year, although one of them 
may be only partial and sometimes shows a mere replacement of certain 
worn feathers. I have been unable to get a very clear picture of the 
process, due to the fact that the material from different parts of the 
year has often been collected in different localities where conditions may 
differ. 

Some very curious conditions of plumage are observable. Not in¬ 
frequently the plumage shows mixed fresh and worn feathers without 
positive proof of an active molt. A July male from the lower Rio Negro 
has most of the remiges fairly fresh, but the tertials and body plumage 
are quite ragged. A January female from the same region has the remi¬ 
ges and body plumage generally badly worn, but the tertials are quite 
fresh; a January male is similar to the female but has started molt on 
body and wings. Some specimens show the outer few primaries badly 
worn and the remainder less worn but not fresh. Similarly, the two 
median rectrices may be replaced independently of the remaining tail- 
feathers. 

In general, the principal molt occurs from February to July, some¬ 
times as late as August, although it is probable that many of the later 
molting specimens are completing the post-juvenal molt, having reached 
a stage when the determination of age is impossible. There is some re¬ 
placement of plumage in October, November, and December but the 
greatest part of the specimens at hand with dates as late as this are 
variously fresh or worn. 

The young birds apparently molt a little later than the adults and 
the presence of young specimens of obviously different ages, though with 
closely approximate dates of collection, suggests the possibility of two 
broods or of considerable variation in nesting dates. In any case, there 
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are at hand two molting immature birds collected in April, two in May, 
two in July, two in August, two in October, two in November, and one 
in December. 

Some young birds are like the average northern adults in the pos¬ 
session of a strongly whitish throat and markedly dark subterminal 
areas on the back-feathers, but many other young are as dull and un¬ 
marked on the back and with as dull throats as typical melancholicus . 
Some in the process of molt are obtaining the darker characters of 
adults. 

The determination of the birds from the region including the Bio 
Tapajoz, the Xingti, the Tocantins, and the Par& district is largely a 
matter of individual preference. When compared with a series of Ba¬ 
hian specimens, the lower Amazonian birds, with few exceptions, are 
somewhat darker and larger; when the same specimens are compared 
with typical melancholicus they average paler and smaller. 

Several specimens from the upper Bio Madeira region also seem to 
be closer to despotes than to melancholicus either of the lower Madeira 
or of the Matto Grosso plateau. They are small and pale birds. On 
the other hand, a skin from Utiarity, Bio Papagaio, is nearer to melan¬ 
cholicus . A larger series from this general region will be necessary to 
determine the exact nature of the resident form. 

North of the Amazon, a somewhat similar condition prevails. Speci¬ 
mens from Faro and from French and Dutch Guiana appear to be 
slightly closer to despotes than to melanchohcus although certain indi¬ 
viduals could be referred to melancholicus. A small number of the speci¬ 
mens from the Negro and Cassiquiare regions vary in the other direc¬ 
tion and could be referred to despotes although most of the individuals 
are melancholicus. There is, in fact, no sharp dividing line but rather 
a wide area of intergradation in which the evidence of single specimens 
may prove misleading. 

In general, therefore, while there appears to be some evidence on 
which to suspect the existence of a separable form in the Amazon Valley, 
with a possible range extending from northeastern Peril and extreme 
eastern Ecuador to southwestern Venezuela, British Guiana, and the 
Bio Negro, north of the Amazon, and to the region of Villa Bella Im- 
peratrlz on the south bank of that river, it is impossible to present trench¬ 
ant characters for its separation. 

The records from Pen! which appear to belong to melancholicus are 
from Lake Titicaca, Huaynapata, Cosnipata, Iquitos, Pebas, and pos¬ 
sibly Nauta. Records from Yurimaguas, Chayavitas, and Jeberos are 
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doubtful and may belong to the Andean form of northern Peril, next to 
be discussed. 

Tyrannus melancholicus obscurus, new subspecies 

Type from Palambla, Dept. Piura, Peril; altitude 3900-6500 feet. No. 175,451, 
American Museum of Natural History. Adult male collected September 17, 1922, 
by Harry Watkins. 

Diagnosis. —Similar to T. m. melancholicus of Paraguay and adjacent areas, but 
back darker and much grayer, chest more shaded with grayish, and center of chin and 
upper throat much whiter; belly often deeper yellow. 

Range. —Central and western Pert! from the Urubamba Valley and the Junto 
plateau northward through central and western Ecuador to southwestern Colombia 
(Tumaco). 

Description op Type. —Top of head Light Neutral Gray with suggestions of 
blackish shaft-stripes and with a concealed crest which is Flame Scarlet on the deep¬ 
est portion, turning to yellow and white on the borders; back with exposed portions 
of the feathers largely Light Neutral Gray, not sharply defined from the head, with a 
slight tinge of Yellowish-Olive, stronger on the scapulars; sub terminal part of the 
dorsal feathers brown, sharply defined from the pale gray base; upper tail-coverts 
brown, with relatively narrow grayish or olive grayish terminal margins, obsolete on 
the longest coverts. Lores blackish; auriculars dusky on upper portion, pale gray on 
lower part; malar region and sides of throat Gull Gray; chin and center of throat 
dull white, slightly tinged with Olive-Buff and slightly grayer toward chest; chest 
rather narrowly dull Strontian Yellow overlaid with gray on the tips, more broadly 
on the sides; rest of under parts Strontian Yellow with a shading of Olive Yellow on 
the lateral parts. Wings dark brown, with indistinct pale outer margins on the 
primaries, broader and slightly olive-tinted margins on the secondaries, and sharper 
and whiter borders on the tertials; upper wing-coverts dark brown, with not very 
conspicuous margins of Smoke Gray; under wing-coverts Citron Yellow with a small 
brownish patch near the base of the primaries; inner margins of the remiges slightly 
yellowish; five outer primaries narrowed and emarginate at tips; sixth less notice¬ 
ably so. Tail dark brown with very narrow pale outer margins and tips, the outer 
margin broader, sharper, and more yellowish on the outermost rectrix; tail forked for 
a depth of 16 mm. Bill (to dried skin) blackish; feet brownish black. Wing, 123.25 
mm.; tail, 101; exposed culmen, 23; culmen from base, 27; tarsus, 19. 

Remarks. —Females similar but with shorter wings and tail and 
with less obvious emargination at the tips of the outer primaries. 

Specimens from the Junto region are not typical obscurus but are 
closer to this form than to any other. They have the throat pattern 
of obscurus and a somewhat grayish tone on the back (matched by 
various obscurus ) but the general tone of coloration is slightly paler on 
head, back, and under parts, not in the direction of melancholicus. 

I have not re-examined the specimens from the Hu&nuco region 
which I formerly (1930, Field Mus. Nat. Hist. Publ., Zool. Ser., XVII, 
p. 370) referred to melancholicus , but a specimen now at hand from Chu- 
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churras is like the general Junin series as are three birds from Nuevo 
Loreto. 

Examples from the more arid portions of the west coast of Poni, 
from Pisco north to the Department of Libertad, are inclined to be a 
little paler and duller above and below, and to have the bill wider and 
sometimes longer than in more typical examples of obscurus from the 
more humid areas. Even the specimens from the neighborhood of 
Cajabamba, at a very high elevation for the species though in a dry re¬ 
gion, show this variation while skins from Seques, in a more humid region 
some distance west of the main chain of the Western Andes, agree with 
the average of the dark form. It is possible that some subspecific dis¬ 
tinction could be made on this basis, but further field studies would be 
desirable before a formal proposal to effect such separation. Specimens 
from Palambla, at 4000 to 6000 feet elevation, are among the darkest 
and grayest of the entire series but they have bills hardly less broad 
than the specimens from the arid coast. The Arid Tropical Zone at 
Palambla was found by Watkins, the collector of our Palambla birds, 
to reach its upper limit at some 2000 feet. If there is a subspecific dis¬ 
tinction here as suggested, the large-billed, paler form should be found 
below Palambla at the lower elevation. In any case, the distinction 
is not sharply maintained in the series at hand and some of the paler 
birds have small bills while some darker ones have large bills, as men¬ 
tioned for Palambla specimens. 

Specimens from Ecuador, excepting the examples of amazonus from 
the Napo Valley, also vary somewhat from typical obscurus , having a 
tendency toward the paler chloronotus of Central America. The throat 
is slightly clearer whitish than in Peruvian specimens, the top of the 
head is a little paler gray, and the back is, on average, a little lighter 
though it is still quite grayish. Skins from Tumaco, Ricaurte, and the 
Andes west of Popayan, Colombia, apparently should be referred here 
also. The rest of the Colombian birds are closer to chloronotus, dis¬ 
cussed hereunder. 

Records which presumably belong to obscurus are from Bellavista, 
Tabaconas, Huayabamba (nesting in February), Tumbez, Santa Lucia, 
Tambillo, Corral, Chirimoto, Huambo, Paucal, Hacienda Lim6n, Cha- 
chapoyas, Rioja, Moyobamba, Menocucho, Chorrillos, Lima, Pacasmayo, 
Tarapoto, Chosica, Santa Eulalia, Hu&nuco, Vista Alegre, Chinchao, 
Huachipa, Chanehamayo, Monterico, Paltaypampa, San Ram6n, La 
Merced, Huiro, Idma, Rio Cosireni, and San Miguel Bridge. Yurima- 
guas, Jeberos, and Chayavitas are doubtful, possibly belonging to met- 
ancholicm . 
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Tyrannus melancholicus chloronotus Berlepsch 

Tyrannies chloronotus Berlepsch, 1907, Onus, XTV, p. 474—Temax, Yucatan. 

There seem to be no satisfactory lines of demarcation among the 
birds from the greater part of Venezuela (excluding the Duida region), 
Trinidad, Tobago, and Grenada, the Santa Marta region, most of Colom¬ 
bia, and most of Central America. Birds from Panama average some¬ 
what darker, and Santa Marta specimens paler, than the general average, 
but without very clear distinctions. The entire series is distinguishable 
from the birds from almost all other parts of South America by their 
average smaller size and pale coloration, most resembling the Bahian 
form, despotes, but averaging even paler than that subspecies. The 
throat is very whitish, with the sides of the area only lightly shaded with 
pale gray, and the top of the head is clear, light gray; the back is pale green 
with considerable gray at the tips of many of the feathers, the gray being 
of a pale tint like the color of the top of the head. 

Birds from the north coast of Colombia are quite typical, but those 
from most other parts of this country average slightly larger and slightly 
darker on the back although they do not approach either obscurus or 
melancholicus close enough to suggest inclusion in either of those forms 
instead of chloronotus . Specimens from the extreme southwestern 
comer of Colombia are, perhaps, best included in obscurus as I have 
treated them, and some of the specimens from the eastern slope of the 
eastern Andes have a tendency toward melancholicus without quite 
reaching a positive position in the series of that form. It would be pos¬ 
sible to erect a Colombian subspecies for these intermediates, most of 
which can be distinguished from typical chloronotus , but there are too 
many examples of chloronotus which duplicate the Colombian birds to 
make this desirable. On the whole, therefore, it seems best to extend 
the range of chloronotus to include all of Colombia except the southwest 
comer while keeping in mind the tendency toward average larger size 
and average darker mantle of the birds from the Colombian Andes. 

Two males from Ciudad Bolivar are very close to melancholicus in 
distinction from other typical chloronotus from the same locality. I 
have little doubt that they are migrant rnelancholicits but they may be 
only unusual extremes of chloronotus or intergrades with melancholicus 
at a point which is near the junction of the ranges of these two forms. 
For the present, therefore, I have included them with chloronotus . 

Specimens Examined 

T. m. Tndancholicus* — Paraguay: 3 cf, 2 9. Uruguay: 1 d. Argentina: 
6 d . 5 9. Bolivia: 9 d\ 7 9,1 (?). Brazil: Estado Rio de Janeiro, 4 d, 2 9 ,* 
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S&o Paulo, 5 d 1 , 2 9; Parand, 4<f,l 9, 1 (?); Espirito Santo, 3 d 1 ; Rio Grande do 
Sul, 6 d 1 ,3 9,2 (?); Matto Grosso, 10 d 1 , 6 9; Rio Amazonas, Villa Bella Impera- 
trfz, 5 d, 4 9 ; Rio Madeira, Borba, 8 d 1 , 3 9,1 (?); IgarapS Auar£, 3 d; Rosa- 
rinho, 4d*, 4 9; Santo Antonio de Guajard, 5 d 1 , 6 9; Teff6,12 d 1 ,9 9; Rio Negro, 
Manaos, 1 dj Flores, 1 (?); Campos Salles, 5 cT, 9 9 ; Igarap4 Cacao Pereira, 11 d , 
10 9,2 (?); Yavanari, 3 d , 1 9; Santa Maria, 1 d 1 , 3 9 ; Tatd, 1 d\ 2 9; Santa 
Isabel, 1 d; Tinahy, 1 d; Yucabi, 4 cf, 2 9; Tabocal, 2 d, 5 9 ; Muirapinima, 

2 d, 1 9; Rio Uaupds, Tahuapunto, 1 cT, 2 9; Ianarete, 2 d; Rio Surumd, Fre- 
chal, 1 d; Rio Branco, Ilha Castanhal, 1 d, 1 9; Caracarahy, 1 d. Venezuela: 
Mt. Roraima, Philipp Camp, 1 9 ; Arabupu, 1 d; Rio Cassiquiare, El Merey, 4 d, 
5 $; Rio Huaynia, 2cf,l 9; terrain between the Huaynia and the Cassiquiare, 
1 d, 2 9; Rio Orinoco, Lalaja, 1 d; Esmeralda, 7 d, 4 9; Mt. Duida, Savana 
Grande, 5 d, 3 9; Valle de los Monos, 2 d, 2 9; Campamento del Medio, 2 d, 

3 9; “Duida,” 1 d. Per^: Puerto Indiana, 11 d,8 $; Rio Ucayali, Lagarto, 
3 9; Santa Rosa, 2 d; mouth of Rio Urubamba, 4 d, 1 9 ; Sarayacu, 10 d, 3 9 ; 
Rio Tapiche, 1 (?); Rio Inambari, 1 d, 1 9; Rio Tavara, 1 d; Santo Domingo, 

3 d 1 ,1 9; Astillero, 1 d, 1 9; Candamo, 1 d 1 ,1 9; Oconeque, 1 9. Ecuador: 
Rio Suno, above Avila, 2 d; mouth of Lagarto Cocha, 1 d 1 , 2 9; mouth of Rio 
Curaray, 4 d, 5 9. British Guiana: 6 d, 3 9,2 (?). 

T. m. de&potes.— Brazil: Bahia, 14 d 1 , 4 9,3 (?); Ceard, 2 d, 1 9 ,* Piauhy, 

4 d, 3 9; Pernambuco, 2 d 1 ,1 9; Goyaz, 3 d 1 , 3 9 ; Maranhao, 8 d 1 ,1 (?); Rio 
Madeira, Calamd, 1 9 ; Porto Velho, 2 9 ; Sao Lorenzo River, 1 d; Par4, Utinga, 
1 d 1 , 1 9; Rio Tocantins, Baiao, 2 d; Rio Xingti, Porto de Moz, 1 d 1 , 1 9 ; Rio 
Tapajoz, Igarap6 Brabo, 4 d,4 9; Aramanay, 1 d, 5 9; LimoSl, 1 d; Santarem, 

1 d, 1 9, 1 (?); Rio Jamund4, Faro, 6 d, 10 9. Dutch Guiana: 3 d, 4 9. 
French Guiana: 2 d 1 , 2 (?). 

T. m. o6scun/s.—P er^: Palambla, 4 d (incl. type), 1 9 ; Huancabamba, 1 d, 
3 9 ; San Ignacio, 2 d 1 , 4 9 ; Perico, 1 d 1 , 2 9 ; Cabico, 1 d 1 , 1 9; Pomar4, 1 9; 
Pucar&,2 9 ; Lomo Santo, 2 d,1 9 ,* Seques, 2 d, 2 9 ,* Huarandosa, 1 d; Chacha- 
poyas, 1 d 1 , 1 9; Rio Seco, 2 d, 3 9; Vina, 1 d; Malca, 1 d; Platanar, 1 9; 

Choquisongo, Id 1 ; Samate, 1 d; Pisco, 1 d, 2 9; Vitarte, 1 9; Huacho, 1 d, 

2 9; Huaral, 2 d, 3 9; Sullana, 1 9; Vini, 5 d, 1 9; Chuchurras, 1 d; Utcu- 

yacu, 2 d, 2 9; La Merced, 1 d 1 ,1 9; Peren4, 1 d 1 , 1 9 ,* Tulumayo, 3 d, 2 9, 

1 (?); Idma, 1 d; Nuevo Loreto, 1 [d?], [2 9?]. Ecuador: Zamora, 3 d, 2 9; 
San Javier, 1 d, 1 9Guayaquil, 2 d; Chone, 1 d 1 , 1 9; Paramba, 3 d, 1 9 ,* 
Cachabi,3 9; Chimbo, 1 d, 1 (?); LaPifias, 1 d; IslaTembleque, 1 d; Cebollal, 
1 9; Guainche, 1 d; Isla Jambeli, 1 9; Intag, 1 d; Gualea, 2 d; Nanegal, 1 d; 
Esmeraldas, 2 9; San Domingo, 1 d, 1 9; Mindo, 2 d; Manavi, 1 d; Rio de Oro, 

1 d; Bucay, 1 d 1 ,1 9; Santa Rosa, 1 9; Portovelo, 1 d; Alamor, 3 9 ; Zaruma, 

2 d,1 9; Pullango, 1 d. Colombia: Cerro Munchique, 1 d; Ricaurte, 2 d 1 ,2 9; 
Tumaco, 1 d 1 ,1 9. 

T. m. chloronotiLS. —Mexico: Quintana Roo, 2 d. Guatemala: 36. Hon¬ 
duras: 1 d. Nicaragua: 4 d, 4 9. Costa Rica: 6 d 1 , 7 9. PanamX: 32 d, 
16 9. Colombia: (Honda, “Bogota,” Bogota savanna, Andalucia, Santa Elena, 
Quibdo, Turbaco, Palmira, San Jos4, Cali, San Antonio, Puerto Valdivia, Las Lomitas, 
Subia, Mambito, Calamar, Cundinamarca, Florida, La Holanda, Noanam.4, Barro 
Blanco, Ndvita, San Augustin, La Sierra, Anolaima, El Roble, Choachi, Rio Ginu, 
Dabeiba, Florencia, Aguadita, La Playa, and Baranquilla), 32 d 1 , 24 9 , 2 (?) 
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(Santa Marta region), 26 cf, 16 $, 3 (?). Venezuela: (San Esteban, Cocallar, San 
Antonio, Crist6bnl Col<5n, Cotiza, Barquismeto, Santa Ana Valley, Bineon San 
Antonio, Oumand, Campos Alegre, M4rida region, Altagrac'ia, La Prici6n, Suapure, 
Ciudad Bolivar, Quiribana de Caicara, Maripa, Saeupana, Maipures, “Venezuela”), 
30 cf, 27 9,1 (?). Trinidad: 9 d\ 3 9. Tobago: 4<f,3 9. Grenada: 1 cf, 
2 9,2 (?). 

T. m. occidentalia. — Mexico : San Bias, Tepie, 1 d" (type), 2 9, 1 (?); Escui- 
napa, Sinaloa, 4 o', 2 9,1 (?); Juana Gomez Biver, 1 &. Guatemala: Oeos, 1 9. 

Empidonomus aurantio-atro-cristatus aurantio-atro-cristatus (D’Orbigny 

and Lafresnaye) 

T(yr annus ) aurantio-atro-cristatus D’Orbigny and Lafresnaye, 1837, Mag. 
ZooL, VII, cl. II, ‘Syn. Av.,’ p. 45—Valle Grande, Bolivia; Paris Mus. 

Tyrannvs auriflamma Burmbister, 1860, Jour. fUr Om., VIII, p. 246—Mendoza, 
Argentina; cotypes in Halle Mus. 

Tyrannus inca Sclater, 1861, P. Z. S. London, p. 383—Bolivia; British Mus. 

There axe no Peruvian specimens of this species in the collections of 
The American Museum of Natural History. Field Museum of Natural 
History has a young male from Rioja and a female from Yurimaguas, 
which have been courteously lent to me, and there are other records 
from Jeberos, Huambo, and “Upper Ucayali” [= near Cashiboya],— 
two specimens from Jeberos but only a single one from each of the other 
localities. The Huambo specimen is recorded as collected on March 5; 
judging by Bartlett’s itinerary, the Jeberos skins must have been col¬ 
lected in April or May, and the “Upper Ucayali” skin some time be¬ 
tween May and August; the Rioja specimen is dated July 5 and the 
Yurimaguas bird, September 11. 

The Rioja and Yurimaguas examples unquestionably belong to 
typical aurantio-atro-cristatus and there is no reason to doubt that the 
other Peruvian records refer to the same form. Nevertheless, there is 
a decided hiatus in the range between the Peruvian localities and the 
nearest points in Bolivia or Brazil from which there are records during 
the months between September and March. 

I have five examples from four localities on the upper Rio Negro 
and the Uaup6s, in Brazil, and from the upper Orinoco, in Venezuela, 
which are even farther from the heretofore accepted range of typical 
aurantio-atro-cristatus and represent a new and unexpected extension of 
distribution of that form to which the specimens undoubtedly belong. 
The five birds were taken in March, July, August, and September. 

Thirty-one specimens from Bolivia, Matto Grosso, Argentina, and 
Paraguay bear dates between October and February; two others from 
Bolivia were taken in March and one was obtained in April; one ad- 



'22 


AMERICAN MUSEUM NOVITATES 


[No. 962 


ditional Matto Grosso skin was collected in August. It is not unlikely 
that the form is resident in Bolivia and Matto Grosso, but it appears 
to be absent from at least parts of its breeding range during the southern 
winter. Wetmore (1926, Bull. U. S. Nat. Mus., 133, p. 337) has recorded 
it as such in the southern part of its range, and gives inclusive dates of 
September 15 to February 17 during which time it was found in Para¬ 
guay, Uruguay, and Argentina. The dates for the upper Rio Negro 
and vicinity represent the remaining portion of the year, with very 
slight overlapping. 

It seems fairly obvious, therefore, that the five northern specimens 
are winter visitants which probably came from Argentina, Bolivia, Para¬ 
guay, or Uruguay, and the Peruvian records appear to represent similar 
migrants from the south. 

Of the five birds in hand from the far north, the March specimen is in 
somewhat worn juvenal plumage, just beginning molt; the July and Au¬ 
gust skins are in full molt; one September bird has nearly completed its 
molt and the other September specimen is in full, fresh plumage. 

The Rioja bird is a young male in early post-juvenal molt, only a little 
more advanced than a March bird from the Orinoco. The Yurimaguas 
female is, I judge, in its first adult dress, with molt all but complete, and 
quite comparable to a September skin from the Rio Negro. 

Specimens Examined 

E . a. aurantio-atro-cristatus. —Bolivia: “Campos forest,” Prov. Sara, 1 d, 5 9 ,* 
Chilon, Santa Cruz, 1 c?,2 9. Brazil: Cuyabd, 1 d; Chapada, 3 d > 2 9; Bio 
Negro, Yucabf, 2 cT ; San Gabriel, 1 9; Bio Uaup6s, Tahuapunto, l d. Vene¬ 
zuela: Rio Orinoco, mouth of Rio Ocamo, 1 d. Paraguay: Fort Wheeler, 1 9 ; 
Colonia Risso, 1 d. Argentina: Tucuman, 1 $ ; Tapia, 2 d; Barraeas al Sud, 
1 9; LaSoledad, 1 d; Perico, Jujuy, 1 d; Embarcacion, 3 d; Rosario de Lcrma, 
4 d, 2 9; Mocovi, Chaco, 3 d. PERt;: Rioja, 1 d l ; Yurimaguas, 1 9 1 . 

E. a . paUidiventris .— Brazil: Rio Tapajoz, Santarem, 2 d; Maranhfio, Silo 
Luiz, 1 d; Sao Joao dos Patos, 2 d , 1 9 ; Pamahyba, south of Balsa River, 1 d; 
Ilha SSo Luiz, Anil, 1 d; Piauhy, Bello Horizonte, 1 d, 1 9. 

Empidonomus varius varius (Vieillot) 

Muscicapa varia Vieillot, 1818, ‘Nouv. Diet. Hist. Nat.,’ nouv. 6d., XXI, p. 
458—based on Azara, No. 187; Paraguay. 

The present species is in much the same status in Peril as its congener, 
E. aurantio-atro-cristatics. There is a specimen from Pebas in the British 
Museum; one from Tarapoto (April 5) in the Berlepsch Collection, 
Frankfort Museum; and a record by Bartlett from the “Upper Ucayali” 

1 Specimens in Field Museum of Natural History, Chicago. 
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[ = near Cashiboya], a bird probably collected between May and August, 
the present repository of which I do not know. Hellmayr has examined 
the Tarapoto specimen and includes it in E. v. rufinus, but there is great 
probability that all the Peruvian references should be referred to typical 
varius. The nearest point in the range of rufinus is on the Rio Madeira, 
Brazil, and there are no records between the Madeira and Perd. On the 
other hand, there is some evidence to show that varius , like aurantio-atro- 
cristatusj is migratory from the southern part of its range in the South 
Temperate Zone winter, reaching localities far to the northward and 
quite possibly entering Peril at that season though probably in very smfl.11 
numbers. A series of Peruvian birds would be necessary to determine the 
full status of the records from this country. 

Thirty-one examples from various localities on the Orinoco, the Cas- 
siquiare, the Negro, French and Dutch Guiana, “Bogota,” and adjoining 
areas, are dark birds, of maximum size, and with the breast and sides, and 
often the flanks and sides of the belly, quite broadly and heavily striped 
with brown. Specimens from part of this region have been presumed to 
represent the form described by Todd as septentrionalis. I am unable 
to distinguish them from thirty-eight skins of typical varius from Argen¬ 
tina, Paraguay, eastern Bolivia, and the states of Matto Grosso, Sao 
Paulo, Rio do Janeiro, Rio Grande do Sul, and Minas Geraes, Brazil. 
The thirty-one specimens from the north (except two “Bogota” skins) 
are labeled as collected between the months of March and September, 
most of them between April and August, while the southern birds are 
dated from late September to February. In addition, thirteen specimens 
from the lower Rio Madeira, the Rio Tapajoz, and the lower Rio Negro 
seem also to belong to the typical form in distinction from rufinus which 
is represented by many specimens at hand from the same general region. 
These thirteen examples are dated March, May, June, and August. In 
the series from certain nearby localities where collections were made only 
between October and February (the Rio Tocantins, Faro, Rio Andird, 
etc.) only rufinus is present. 

There is some evidence of the occurrence of both forms at other locali¬ 
ties. Five birds from “ Celci Puede” [=Salsipuede], Cumand, Venezuela, 
belong to rufinus; one bird from the same locality is varius . A female 
from Ciudad Bolivar and a male from Agua Salada de Ciudad Bolivar 
are rufinus , but five other Ciudad Bolivar specimens are varius . A British 
Guiana skin is rufinus but a “Cayenne” specimen and a Dutch Guiana 
bird are varius . Other conflicts of the same sort are to be seen. 

The species has been recorded as nesting in British Guiana and it is 
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quite probable that rufinus does breed in that country and possibly far¬ 
ther to the northwest in Venezuela. It also seems apparent that varius 
enters the same region in the non-breeding season. 

I have no topotypes of septentrionalis and hence cannot assert that 
this form is synonymous with varius although the type was collected in 
May and could have been a migrant from the south. The range of varia¬ 
tion in the series at hand from the north is coterminous with that of the 
specimens from Paraguay? Argentina, and southern Brazil, with the dark¬ 
est northern specimen no darker than the extreme from the south. Pos¬ 
sibly septentrionalis exists as a still darker form restricted to the Cara- 
bobo region of Venezuela. 

The blackest-backed specimen of all is an August bird from near Ma- 
naos which is in great contrast to a series of rufinus from the same region. 

The migrants of this form reach their wintering grounds in March in 
quite worn condition. Some April specimens show the beginnings of 
molt; most May specimens are in molt and June examples are complet¬ 
ing the change. July birds are fairly fresh and there is a certain amount 
of abrasion through August and September so that the birds arriving 
in the south in September may be already slightly worn, though much 
fresher than the January and February examples. 

I can find little difference in size between varius and rufinus . Meas¬ 
urements of both (using specimens of varius only from Paraguay, Argen¬ 
tina, and the states of Matto Grosso, Rio de Janeiro, Sao Paulo, Minas 
Geraes, and Rio Grande do Sul, Brazil; and of rufinus only from the 
states of Maranhao, Cear&, Pernambuco, and Bahia), the following fig¬ 
ures were obtained. Males of varius: wing, 96-104 mm. (av., 99.8); 
tail, 77-85 (av., 80.6). Females of varius: wing, 90-101 (av., 96.4); 
tail, 72-80 (av., 77.5). Males of rufinus: wing, 97-100.5 (av., 98.1); tail, 
77-84.5 (av., 81.5). Females of rufinus: wing, 91-95.5 (av., 93.3); 
tail, 73.5-82 (av., 76.6). 

The preceding evidence leads me to the conclusion that there is greater 
probability of the migration of varius to Peril than of the interrupted ex¬ 
tension of the range of rufinus to this country. For the present, there¬ 
fore, I am including the Peruvian records under the typical form. 

Specimens Examined 

B. v. varius. — Paraguay : Trinidad, 1 d\ 1 9; east of Caaguassd, 3 d*. Ar¬ 
gentina: Salta, Embarcaci6n, 1 cT; Tucum&n, 1 cf; Tafi Viejo, 1 d\ Bolivia: 
Province of Sara, 1 9. Brazil: Matto Grosso, Chapada, 6 <? , 5 9,1 (?); Urucum, 
2 d\ 1 9; Belvedere de Urucum, 1 tf ; Bio de Janeiro, Monte Serrat, 2 <*>; Sfio 
Paulo, Sao Sebastiao, 1 cT; Fazenda Cayod, 1 d; Ypanema, 1 c? 1 ; Minas Geraes, 
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Fazenda Emerick, 1 d; Rio Grande do Sul, Sao Pedro, 1 d\ 1 9; S&o Francisco de 
Paula, 2 $; Nonohay, 1 (?); Paccaria, 1 9; Tamandua, 1 d. 

E. v. varius (migrants ?).— Brazil: Rio Tapajoz, Aramanay, 3 cf, 3 9. Iga- 
rap6 Brabo, 2 cf, 1 9 ; Bio Madeira, Rosarinho, 3 d; Rio Negro, Manaos, 1 d; 
Santa Isabel, 1 9; Tabocal, 1 d; Rio Uaup&, Ianarete, 1 9; Rio Surumti, Frechal, 
IV- 9. French Guiana: “Cayenne,” 1 [ 9 ]. Dutch Guiana: near Para¬ 
maribo, 1 9- Venezuela: La Florida, Cumanacoa, 1 d; “Celci Puede (=* 
Salsipuede), 1 9; Caicara, 3 d, 2 $ ; Quiribana de Caicara, 1 $; Ciudad Bolfvar, 
2 d, 3 9 ; Bio Cassiquiare, mouth of Rio Ocamo, 3 d, 1 9 ; opposite mouth of 
Ocamo, 1 d; junction of Rio Huaynia and Rio Cassiquiare, 1 d; terrain between 
Huaynia and Cassiquiare, 2 9. Colombia: “Bogota,” 2(9], 

E. v. rvfinus .— Brazil: Bahia (no locality), 2 d , 3 9 (incl. 1^,1 9, cotypes of 
“Muscipetaruficavda Wied”); Bahia, 2 9,1 (?); Jiq^y, 2 d; Cajazeiras, 2 d; Ce- 
arA, Joazeiro, 2 d; Sao Pedro do Cariry, I d; Pernambuco, Bello Jardin, 2 d, 2 9; 
Rio Branco, 1 9 J Aguas Pretas, 1 9; Maranh&o, Anil, 4 d, 1 9; Sao Joao dos 
Patos, 1 9; Cod6, 1 d, 1 9; Miritiba, 1 d, 1 9 ,* S&o Jos4, Ilha Sao Luiz, 1 d; 
ParA, Utinga, 2 d; Prata, 1 9 ; IgarapSAssti, 1 d; Flor do Prado, 1 d; Rio Tocan¬ 
tins, Mocajuba, 3 d, 5 9 ; Baifio, 1 d, 1 9 ,* Rio Tapajoz, Aramanay, 2 d, 1 9; 
Igarapd Brabo, 4 d, 2 9 ; Santarem, 2 d; Villa Bella Imperatrfz, Boca R. AndirA, 
2 dj 1 9 ,* Lago AndirA, 1 d, 1 9; Serra de Parintins, 1 d; Santa Clara, 1 9; 
Rio Madeira, Borba, 1 d; IgarapS AuarA, 1 d; Porto Velho, 1 d\ Rio JamundA, 
Faro, MaracanA, 11 d, 10 9 ; Castanhal, 1 d; Rio Negro, Manaos, Campos Salles, 
2 d, 1 9; Hacienda Rio Negro, 5 d, 2 9 ; Muirapinima, 1 d, 1 9; IgarapA Cacao 
Pereira, 6 d, 3 9. British Guiana: Annai, 1 d. Venezuela: “Celci Puede” 
(= Salsipuede), 1 d\ 3 9; Ciudad Bolivar, 1 9 ,* Agua Salada de Ciudad Bolivar, 

1 d; Nericagua, ld y l 9 ,* Quiribana de Caicara, 1 d. 

Sirystes sibilator albocinereus Sclater and Salvin 

Sirystes albocinereus Sclater and Salvin, 1880, P. Z. S. London, p. 156— 
Bogota,* British Mus. 

I have no Peruvian material of this species although albocinereus has 
been recorded from Santa Cruz, Iquitos, “Upper Ucayali” [= Cashi- 
boya], and “Upper Amazons” [ = ? near Pebas]. 

The various forms of the species appear to be comparatively rare 
wherever found and there is yet much to be learned of their distribution. 
Among the specimens at hand are several which are of particular interest 
in view of the extensions of range which they demonstrate. 

Specimens Examined 

S. s. subcanescens. — Brazil: Rio Tocantins, Baiao, Pedral, 1 d t 1 (?),* Rio 
Tapajoz, Limo&l, 1 9. 

S. s. albogrzseus .— PanamA: Tacarcuna, 1 d, 1 9 ; Tapalisa, 1 d, 1 9; Boca de 
Cupe, 1 9; [Lion Hill], 1 (?) (type). 

S. s. albocinereus . —Colombia: Barrigon, 1 d. 

S s. antimastus. — Brazil: Matto Grosso, Chapada, 4 d, 2 9 ,2 (?). 

S . s. sibilator. —Brazil: “Rio Janeiro,” 2 (?) ,* ParanA, Roca Nova, 1 c?,l 9; 
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Castro, 1 9 ; Goyaz, Fazenda Esperan?a, 1 c? ; Sao Paulo, Fazenda Cayod, 1 9 ; 
Victoria, 1 d 71 , 3 9. Paraguay: Sapucay, 1 (?). Argentina: Misiones, Puerto 
Segundo, 1 &, 1 9; Santa Ana, 1 cf. “Ecuador” (errore ! = ?); 1 (?). 


Knipolegus poecilurus peruanus (Berlepsch and Stolzmann) 

Empidochcmes poecilurus peruanus Berlepsch and Stolzmann, 1896, P. Z. S. 
London, p. 366—Garita del Sol, Perti; 9 ; Warsaw Mur. 

Peruvian birds for the most part are quite recognizably distinct from 
Colombian ones, although I have not seen topotypical specimens from 
the Bogota region. The Peruvian specimens are decidedly deeper ru¬ 
fous on the under parts than Colombian birds in comparable plumage 
although worn examples of peruanus may have faded to a tone quite 
comparable to that of fresh poecilurus which, in worn condition, is still 
paler and very similar to venezuelanus or even to exceptionally deeply col¬ 
ored examples of salvini. The breast in peruanus is less strongly gray 
than in poecilurus . 

On the upper parts there are less well-defined differences. Very fresh 
peruanus has a faint suggestion of brownish olive on the back in most ex¬ 
amples I have seen; poecilurus is clearer gray; venezuelanus apparently 
lighter gray (although the type and one additional example are rather 
worn); and salvini darker gray. These characteristics, however, may 
be found inconstant in larger series. 

It would seem that various workers have believed that the sexes of the 
present species were alike, but if the sexing of the material at hand is cor¬ 
rect, with one exception, there is a recognizable difference between them. 
Adult males of the various forms have the two wing-bars relatively ob¬ 
scure, dull and grayish, without very sharp definition, although always 
apparent. Furthermore, the upper tail-coverts are relatively grayish 
like the back, though often with some brownish or dull rufcscent edges. 
Adult females have the wing-bars more prominent, either more whitish 
or slightly mfescent and the upper tail-coverts are inclined to bo more 
definitely tinged with rufous. The back is usually rather paler than in 
the average male of the subspecies concerned but the under parts (except 
in salvini ) seem to average darker. Young birds of both sexes are like 
the females except that the wing-bars are still broader and definitely cin- 
namomeous or deep buffy; the under parts are somewhat variable. The 
tail, however, shows a decided reduction in the extent of the black mark¬ 
ings, in which respect both sexes of adults are alike. Young salvini thus 
may have the tail marked rather exactly as in adult poecilurus and peru- 
anus while the young of these forms may have the blackish markings 
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reduced to a minimum, a character which erroneously formed the basis 
for the original separation of peruanus from poecilurus. 

I have mentioned that faded specimens of one form may resemble 
fresher examples of a paler form. Thus the very worn type of “ Knipole - 
gus columbianus” is very like the type of E. p. venezuelanus, which is also 
somewhat worn, although the latter is rather paler on the back. One of 
two specimens of salvini from Mt. Duida, in very fresh condition, is as 
deeply colored below but is still darker on the back. Due to this varia¬ 
tion, I am in agreement with Chapman (1931, Bull. Amer. Mus. Nat. 
Hist. LXIII, p. 100) that a specimen from the Rio Ioanna, Brazil, as¬ 
signed by Hellmayr to his venezuelanus, probably belongs to salvini. 

A surprising specimen is one from eastern Bolivia, in worn condition, 
which is exceedingly like the type of venezuelanus. Fresh material from 
this region will be necessary to determine the identity of the Bolivian 
bird which is hardly likely to belong to the north-Venezuelan form. As¬ 
signment to peruanus is not justified by the appearance of this single ex¬ 
ample which is much paler below than any specimen of the Peruvian form 
even in quite worn condition. 

Ecuadorian birds are intermediate between peruanus and poecilurus 
but are rather closer to peruanus. There is a slight difference in size be¬ 
tween these two forms in which respect, as in general color, the Ecuador¬ 
ian birds are closer to the Peruvian ones. Colombian males have the 
wing 78.5 to 79 mm.; Peruvian males, 72-76; Ecuadorian males, 73 and 
75.5. Females, 75, 68.5-74, and 70.5-73, respectively. 

It is difficult to find adequate characters to entitle this species to 
unique generic distinction (. Eumyiobius Brodkorb, 1937, Proc. Biol. Soc. 
Wash., L, p. 1), although it is properly separable from Cnemotriccus to 
which (under that name or Empidochanes ) it has been referred by most 
authors, though sometimes with an expressed doubt of proper affiliation. 
Its closest relative is Knipolegus, as was disclosed by Chapman when he 
redescribed poecilurus as “ Knipolegus columbianus.” 

The tail-pattern of poecilurus is shown by the females of various spe¬ 
cies of Knipolegus; the general proportions of wing and tail are similar in 
some species, and the shape of the bill, with its rounded and moderately 
well-exposed nostrils may be matched fairly closely. It is true that there 
is usually a greater sexual difference in the members of Knipolegus but 
not always, although the females tend to resemble the dark males while 
in poecilurus the female style of plumage is adopted by both sexes. In 
Knipolegus the tenth (outermost) primary is usually shorter than the 
fourth while in poecilurus it is between the fourth and fifth in length 
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(rarely shorter than the fourth; Brodkorb is in error in stating that the 
tenth equals the second). However, K . cabanisi has the wing very simi¬ 
lar except that the sixth primary is usually longer than the ninth whereas 
in poecilurus it is usually shorter; cabanisi also has somewhat more 
narrowed primaries, though this feature is not shared by all members of 
Knipolegus. In short, I can find no characters of sufficient value to sepa¬ 
rate this species from Knipolegus to which I believe it should be referred. 

I am quite unable to see the relationship connoted by the name Evr 
myiobius . 

Peruvian records of peruanus are from Tambillo, Charapi, Perico, 
Chachapoyas, Garita del Sol, Auquimarca, Paltaypampa (Junin), San 
Miguel Bridge, and Cosnipata. 

Specimens Examined 

K. p. poecilurus. — Colombia: Coast Range west of Popayan, 1 cF (type of K. 
colurnbianus); La Palma, 1 cF, 1 9; La Candela, 1 cF; near San Augustin, 1 d\* 
Santa Elena, 1 9; San Antonio, ltd 71 ]. 

K. p. venezudanus. — Venezuela: El Escorial, 1 cF (type); La Culata, 1 (?). 

K. p. salvini. — British Gutana: Roraima, 1 cF. Venezuela: Philipp Camp, 
Mt. Roraima, 3 cF, 2 9; Rondon Camp, Mt. Roraima, 1 cF; Central Camp, Mt. 
Duida, 1 cF; Cerros de Savana, Mt. Duida, 1 cF. 

K. p. peruanus. —PERth Lomo Santo, 1 cF, 1 9 ,* Chaupe, 5 cF, 1 9; Utcuyacu, 
2 cF, 2 9; Nuevo Loreto, 2 cF; Chmchao, 4 cF 1 , 4 9 l . Ecuador: Guayaba, 
1 “cF” (= 9), 1 9; Sabamlla, 1 9 ; Zamora, 2 cF, 1 9. 

K. p. subsp ?.— Bolivia: “Camp, woods,” Prov. del Sara, 1 cF. 


1 Specimens in Field Museum of Natural History, Chicago. 
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By John T. Zimmer 


I am greatly indebted to Messrs. C. C. Gregg and Rudyerd Boulton 
of Field Museum of Natural History, Chicago, for the loan of certain 
critical specimens used in the following study. 

Names of colors are capitalized when direct comparison has been 
made with Ridgway’s, ‘Color Standards and Color Nomenclature.' 


Myiodynastes luteiventris luteiventris Sclater 
Myiodynastes luteiventris Sclater, 1859 (May), P. Z. S. London, XXVII, p. 42— 
“Mexico mend., Guatemala, et America centrali” = Orizaba, Mexico; British Mus. 


The arrangement of a series of one hundred and seventy-three speci¬ 
mens of this species has not been easy. The form described as “swarthi” 
from Arizona, is relatively constant in its characters, judging fey material 
at hand, but typical luteiventris is more variable and often indistinguish¬ 
able in individual specimens. Both forms are migratory and occur 
together in migration over most of the breeding range of luteiventris as 
well as in most of the transient and wintering range of that form, al¬ 
though “swarthi” appears to winter farther south than does any true 
luteiventris. This matter is discussed in greater detail below. 

Further complications are caused by the fact that the species molts 
in its winter quarters and that the birds are already in slightly worn plum¬ 
age when they arrive in their breeding range, becoming progressively 
more abraded until they reach their southern home again and renew their 
dress. Very worn specimens of the two forms may be indistinguishable, 
especially in dorsal coloration, and, in any case, there is considerable dif¬ 
ference between the ragged individuals that arrive in South America in 
the fall and the freshly plumaged birds that are preparing to start north 
for their nesting grounds. By far the larger part of the specimens at 
hand from Arizona and northern Central America are intermediate be¬ 
tween these two extremes and hence comparable to neither. 
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Taking a series of specimens from the Huachuca Mountains and one 
pVin from the Chiricahua Mountains) Arizona, as typical of swarthi” 
and comparing it with a similar series of typical luteiventris from eastern 
Mexico, the distinctions of “swarthiV are apparent although they are 
none too positive. The under parts of “ swarthi” are more consistently 
pale, apparently never becoming as deeply yellow as some luteiventris, 
although other luteiventris are just as pale. The streaking on the under 
parts of “ swarthi" is less sharply defined, being of a somewhat browner, 
less blackish, hue, averaging a little narrower, more frequently reduced 
to hair linfta on the throat and more often decidedly reduced in promi¬ 
nence on the flanks though sometimes strong and well-marked. The up¬ 
per parts are similarly duller, with the shaft-streaks of the crown aver¬ 
aging narrower and the stripes on the back averaging narrower and less 
sharply defined, with margins of more buffy, less brownish or cinnamo- 
meous, tone. The top of the head and back of the neck often have a defi¬ 
nite grayish tinge. The outer margins of the greater and median up¬ 
per wing-coverts are somewhat broader and whiter. The malar stripe 
reaches a paler and grayer extreme; the cinnamomeous color of the 
rump and upper tail-coverts averages paler. Young birds resemble the 
adults in most of these particulars, differing by the much narrower cen¬ 
tral stripe on the median rectrices and the stronger striping on the head 
and back where, however, the pale tips of the feathers break the contin¬ 
uity of the stripes and produce a somewhat spotted appearance. The 
concealed crest on the top of the head is pale buff or pale cinnamo¬ 
meous in the young of both forms, not yellow. The outer margins of the 
upper wing-coverts are narrower than in the adults and have more 
strongly ochraceous basal portions. 

Worn specimens of “swarthi” have the upper surface darkened by 
the wearing away of much of the pale margins of the feathers, leaving the 
remainder of such margins faded and more grayish than in fresh skins. 
Worn luteiventris also are darker for the same reason but the faded edges 
of the feathers may approach the color of fresher specimens of “swarthi." 
The comparative breadth and sharpness of the dark central streaks above 
and below thus form the best criterion of distinction of the two forms. 
Faded luteiventris maybe verypale below (one such specimen from Guate¬ 
mala is nearly white), but the streaks remain sharper than in “swarthi.” 
Nevertheless, some specimens from the apparent breeding range of lutei- 
ventris are not clearly separable from “swarthi” 

Using the characters shown by the series here accepted as typical of 
the two forms, it appears that a series of birds from northwestern Mex- 
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ico (Sinaloa, Jalisco, Tepic, and Colima) are best referred to the Arizona 
form, while specimens from the eastern and southern parts of this coun¬ 
try (Nuevo Leon, Tamaulipas, Tehuantepec, and Hidalgo) agree with 
Vera Cruz specimens and must be referred to luteiventris. Yucatan birds 
also belong to luteiventris . 

Guatemalan and Costa Rican specimens are mostly luteiventris , but I 
have three from each country that are slightly closer to “swarthi,” two 
taken in March, one in April, one in middle May, and one in August (one 
is without date but is a spring bird, judging by the condition of the plu¬ 
mage) . All but one of the Nicaraguan birds at hand are luteiventris; one 
March male is closer to “swarthi” 

I have no evidence of the breedmg of the species south of Costa Rica 
nor of the occurrence of individuals from Costa Rica northward m winter, 
except a single specimen from “Yucatan, Feby.,” without data as to col¬ 
lector, year, sex, or other details. It is, therefore, not to be accepted 
without some question. Records from South America and Panamd, 
are not numerous. We have two specimens from Panama (March and 
September) and one skin from Colombia (October). There is a record 
from Sarayacu, Ecuador, of a bird collected by Buckley, now in the 
British Museum. Peruvian records are not numerous but are supple¬ 
mented by sixteen examples before me. There is one record from 
Bolivia, supplemented by four additional specimens now at hand. Ap¬ 
parently, therefore, Peril is in the heart of the winter range of the species, 
if the number of specimens in collections is any criterion. 

The two Panamanian birds and the Colombian specimen belong to 
typical luteiventris as do most of the Peruvian skins. Two birds from 
eastern Peni are somewhat doubtfully referable to “swarthi.” Both are 
immature, collected in October, whereas all but one of the remainder of 
the Peruvian series are adult. Nevertheless, these two young birds are 
much like yoimg Arizona specimens although one of them is badly worn. 

The most important Peruvian specimen is the type of vicinior Cory, 
a young male from near Yurimaguas, collected in October. Careful 
comparison of this specimen with young birds from Arizona and others 
from Guatemala leaves little doubt that this specimen is a migrant indi¬ 
vidual of the Arizona form. Since vicinior antedates “swarthi” it must 
become the name of the Arizona subspecies. 

The type of vicinior is in full juvenal plumage, not greatly worn, and 
shows no signs of molt. It is even more definitely assignable to the Ari¬ 
zona series than the other two young Peruvian specimens mentioned 
above. Judging by the date and the fact that even central and south- 
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east Peruvian skins of later date axe referable to luteiventris, it may be 
presumed that the Yurimaguas individual was in transit to some point 
still farther south and that Yurimaguas is not necessarily in the full win¬ 
tering region. More material will be required to determine the exact 
extent of the winter range. 

Specimens from southeastern Peril are not as dark as those from cen¬ 
tral Peru but are not pale enough for vicinior. They are fresher than the 
central Peruvian skins, which accounts for their clearer color, but are com¬ 
parable to the Bolivian skins from which they can be distinguished on the 
characters determined for the separation of the two forms. 

Four Bolivian specimens, all taken in February, seem to belong to 
vicinior . One of them is definitely of this subspecies. A second is more 
deeply ochraceous on the margins of the mantle-feathers than any Ari¬ 
zona bird, but the outer borders of the upper wing-coverts are very broad 
and whitish and the pectoral striping is brownish and dull. The third 
skin is more heavily striped below but the upper parts, though moderately 
heavily striped, are relatively pale and buffy on the edges. A longer 
series would be necessary to determine whether true luteiventris reaches 
Bolivia but the evidence now available indicates that the form breeding 
farther to the northward, in Arizona, migrates the greater distance to 
the southward. 

I have no theory to account for the extensive migration of luteiventris . 
It breeds within the tropics of the northern hemisphere and migrates to 
the tropics of the southern continent. Its movements, apparently, are 
correlated with those of vicinior which is found from sea-level up to 8000 
feet and breeds at least from southern Sinaloa, Mexico, to the Huachuca 
Mountains of Arizona, and which evacuates the entire region, tropical 
and temperate, in August or September, returning in April and breeding 
in late April and May. 

The Peruvian series demonstrates the annual molt as beginning in 
October or shortly before and terminating in late February. The en¬ 
tire process is thus carried out in winter quarters. 

Other Peruvian records are not to be assigned to one subspecies or 
the other without careful examination of the specimens in question. 
These are but two. Jelski collected a young male at Monterico (date not 
given); Stolzmann obtained one male at Yurimaguas on March 14. 

Sclater (1888, ‘Cat. Birds Brit. Mus./ XIV, p. 184) considered u no- 
biiis” (sensu latu) as an intermediate form connecting luteiventris with 
“o« dar” [-maculatus J and “passing into its northern and southern rep¬ 
resentatives at the extremities of its range.” There is some justifi- 
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cation for this belief, although I have seen no specimens which might be 
considered as intermediates of this character. 

There are so many features in common between the luteiventris and 
maculotus groups that a common origin can hardly be doubted. The 
dusky chin of luteiventris is the only constant character which distin¬ 
guishes that species. I have seen no tendency toward the development 
of such a marking in the maculatits group, although the width of the 
marking is very variable in luteiventris and might be expected to dis¬ 
appear entirely in extreme examples. Other characters are shared, 
either singly or in various combinations, with the members of the ma- 
culatus group. 

The greatest obstacle to the amalgamation of the two groups is the 
apparent occurrence of both together in certain parts of Central America. 
There are no records of maculatus from Nicaragua or eastern Costa Rica 
where luteiventris exists, and, to this extent, the two species replace each 
other, but both appear to be found in eastern Mexico, western Costa 
Rica, and Guatemala. Future field work may uncover some differentia¬ 
tion in habitat or season of which I have no evidence at present, but 
it is equally possible that the two groups, one resident and one migratory, 
are definitely separable specifically as at present considered. 

Myiodynastes luteiventris vicinior Cory 

Myiodynastes luteiventris vicinior Cory, 1916, Field Mus. Nat. Hist. Publ., Om. 
Ser., I, p. 342—Yurimaguas [Puerto Arturo], Peril; d”; Field Museum Nat. Hist. 

Myiodynastes luteiventris sioarthi van Rossem, 1927 (March 15), Condor, XXIX, 
p. 126—Huachuca Mountains, Arizona; d) Dickey Coll. 

This form is discussed in the preceding pages with the typical form. 
Three specimens, including the type, all of them immature, constitute 
the only Peruvian specimens I have seen which can be satisfactorily dis¬ 
tinguished from typical luteiventris . The winter home is in Bolivia but 
there is no certainty that the form remains in Peru at this season, since 
the three specimens may all be migrants to the more southern region. 
The localities are Puerto Arturo, Peren6, and the mouth of the Rio Uru- 
bamba; the dates of collection are all in October. Bolivian specimens 
were taken in February. 


Specimens Examined 

M. 1. luteiventris .— Mexico: Nuevo Leon, Boquilla, 3 cT, 3 $ ; Vera Cruz, 
Jalapa, 2 d; Orizaba, 1 (?); Potrero, 1 d\ 1 9; Paraje Nuevo, 2 d; Tehuan¬ 
tepec, Santa Efigenia, 19; Tamaulipas, Rio Cocono, Id*; V icotencatl, 1 d ; 
Yucatan, Calotmal, 1 (?); “Yucatan,” 3 (?). Guatemala: Fmca Sepacuite, 
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3 -M 9; Finca Cipres, 12 f, 14 Q, 1 (?); La Perla, 2 cf, 1 9; Secanquim, 
1 ■ Finca Cham&, 2 d ; Finca La Primavera, 2 9; Carolina, 1 d , 3 9; Hacienda 

California, 2 9; Vera Paz, 1 (?); “Coban to Clusac,” 1 (?); “Guatemala,” 7 (?). 
Nicaragua: Matagalpa, 1 d, 1 9; Ocotal, 1 9; Chinandega, 1 d\ 1 9; Volc&n 
Viejo, 2 Q ; San Rafael del Norte, 1 cf. Costa Rica: Aquinares, 2 d, 3 9; Monte 
Redondo, 1 5 ; LasCafias, 1 9; Irazti, 1 o'”; Miravalles, 1 d, 1 9 ,* Navarrito, 1 9 ; 
Santa Maria de Dota, 2 d , 1 9. PanamX: Veraguas, Santa F4, 1 c?; El Villano, 
] Colombia : Chicoral, 1 9. Perij: Rfo Lcayali, Santa Rosa, 1 cf; Chan- 

chainavo Valley, Perend, 3 c% 4 9; Rio Colorado, 1^,19 S‘ Astillero, 1^,29. 

A/. 1. vicinior .— Exited States: Arizona, Huachuca Mts., 8 d, 6 9 ,* Chirica- 
hua Mts., 1 d* Mexico: Sinaloa, Rio Juanna Gomez, 2 cf, 1 9; Juan Lisiarraga 
Mts., 3: ? ,2 9 ; Jalisco, Wakenakili Mts., 1 d, 2 9 ; Sal si Puedes, 1 9 ; Tepic, 
Rancho San Pablo (Nayarit), 2 d,l 9 ; Guadalajara, 1 d; Colima, 1 (?). Guate- 
mali: Finca Cipres, 1 o'; Finca La Primavera, 1 9; Carolina, 1 d. Nicaragua: 
San Rafael del Norte, 1 f. Costa Rica: Aquinares, 2 d; (no locality), 1 d. 
Per^: Puerto Arturo, Yurimaguas, 1 d l (type); Peren4, 1 9, mouth of Rio Uru- 
bamha, 1 z. Bolivia: Tres Arroyos, Esplritu Santo, 1 d , 1 d 1 ; Province of Sara, 


Myiodynastes maculatus maculatus (Muller) 

MiiPcicapa maculata P. L. S. Miller, 1776, ‘Natursyst.,’ Suppl., p. 169—Cay¬ 
enne. 

A tnsicairti amiax Gmelix, 1789, ‘Syst. Nat./ 1 (2), p. 934—based on Daubenton, 
4 PL Enl.* 433, fig. 2; Cayenne. 

It Is rather unfortunate that the name, maculatus , is based on the 
Cayenne bird since the Cayenne population appears to be not as con¬ 
stant as could be desired. In general, it seems to be more closely allied 
to the Amazonian population than to any other and I have, accordingly, 
adopted the name for the subspecies which inhabits the Amazonian low¬ 
land region from Faro and Monte Alegre, on the north bank of the great 
river, and Pard and western Maranhao, south and east of its mouth, 
westward to eastern Peril and eastern Ecuador, with a possible hiatus 
on the lower Tapajoz, Xingil, and Tocantins rivers. 

This form is characterized by its small bill which is relatively short, 
relatively" narrow, and relatively evenly tapered in front of the nostrils. 
The under parts are only moderately heavily streaked, with the stripes 
not as dark nor as sharply defined as in some other forms, although they 
are more prominent than in M. m. nobilis of the Santa Marta region. 
The throat Is usually finely streaked and there is a wash of yellow on the 
breast, sides, flanks, and under tail-coverts which is as well developed as 
in any other form, more so than in some others, including nobilis. The 
back is varied with dusky brown centers on the feathers and pale mar- 


1 Specimens in Field Museum of Natural History, Chicago. 
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gins which sometimes are quite brownish but which average more buffy 
or even decidedly grayish; the top of the head is correspondingly warmer 
or grayer brown but is not so strongly rufescent as in nobilis and some 
other forms. 

The French and Dutch Guianan specimens are rather more heavily 
marked above and more sharply striped below than most of the Ama¬ 
zonian ones, but they agree fairly well in these particulars with Ama¬ 
zonian extremes and have the bill also of the same general size and shape, 
though at the maximum for this series. It seems best, therefore, to re¬ 
fer the Amazonian birds to typical maculatus. 

I have no specimens of this form from the Tapajoz nor any locality 
farther east. It has been recorded from the Par& district and from 
Miritiba, Maranhao, but the possibilities are that it has reached this 
area across the islands in the mouth of the Amazon; it has been found, 
for example, on Mexiana and Caviana. On the other hand, I have 
skins from Villa Bella Imperatriz, both banks of the lower Rio Madeira, 
Teff6, localities on both sides of the Amazon in Peril, and Ecuador. 
Furthermore, I can find no records from the Tapajoz, Xingu, or Tocan¬ 
tins valleys. The situation in this limited area is particularly interest¬ 
ing and is discussed in detail under M. m. solitarius on a later page. 

There is a single record of “ audax” from Iquitos, collected by Whitely. 

Birds from British Guiana, Venezuela, Trinidad, and Tobago have 
been referred by numerous authors to maculatus, but in the series at 
hand they appear to be recognizably distinct, forming a subspecies which 
finds its strongest expression in the population of the island of Tobago. 
This form may be known as follows. 

Myiodynastes maculatus tobagensis, new subspecies 

Type from Mariah, Tobago Island. No. 496,463, American Museum of Natural 
History (Rothschild Collection). Adult male collected May 12,1903, by E. Andre’s 
collectors. 

Diagnosis. — Similar to M. m. maculatus of French and Dutch Guiana and the 
Amazonian region, but averaging whiter below, with less yellowish suffusion on the 
breast, sides, flanks, and under tail-coverts; pectoral and gular stripes broader, 
darker, and sharper; under tail-coverts averaging more heavily streaked; upper sur¬ 
face darker, with the dark centers broader and more dusky and the pale edges nar¬ 
rower and less conspicuous; wing and tail longer; bill longer and heavier; dark 
shaft-stripes of tail averaging broader. 

Range. —Tobago, Trinidad, the northern coast of Venezuela west to northern 
Anzoategui, southeastward across the Orinoco Delta into British Guiana. 

Description op Type. —Crown with margins of the feathers Brussels Brown 
and with shaft-stripes of blackish; this pattern restricted to the distal part of the 



8 


AMERICAN MUSEUM NOVITATES [No. 963 


feathers, the basal portion of which is Lemon Chrome, tinged with cadmium centrally 
and passing into whitish laterally, forming a concealed patch; forehead huffy whitish 
str eak ed with brown; mantle with centers of feathers very broadly dusky brown, 
edged with brownish buff; hind neck slightly warmer, passing into the color of the 
tips of the crown-feathers; uropygium with margins of the feathers brighter, passing 
into C innam on-Rufous on the smaller upper tail-coverts and dark Sanford's Brown 
on the longer ones, with the dark central stripes progressively narrower. A moder¬ 
ately conspicuous superciliary stripe pale Cream-Buff, streaked with brown, pass¬ 
ing narrowly over the lores and connecting with the pale forehead; lores blackish; 
auriculars dusky brown with whitish bases; a broad m al ar stripe of buflfy whitish, 
reaching to the base of the bill, separated from the throat by a narrower stripe of 
dark brown, somewhat more blackish on the shafts of the feathers; throat white, 
rather conspicuously streaked with dark brown; breast and sides similar, with streaks 
much broader; flanks lightly tinged with pale yellow and with streaks somewhat 
duller but still prominent; middle of belly white; under tail-coverts Marguerite 
Yellow, strongly striped with light brown. Wings dull fuscous brown, with outer 
margins of the primaries light Auburn; outer margins of secondaries light buff, 
broader on the inner feathers and much broader and whiter on the tertials; greater 
upper wring-coverts with outer feathers margined exteriorly with Cinnamon-Rufous, 
the succeeding feathers with some buff toward the tips, and the inner ones with the 
outer margins yellowish buff; median coverts somewhat similar but with less buff at 
the tips of the feathers; lesser coverts with the outer feathers margined with cinna- 
momeous, the inner feathers grading into the color of the mantle; under wing-coverts 
Banum Yellow with some narrow, dark streaks except along the carpal border 
where the streaks are very broad, leaving only a narrow border of yellow; axillars 
Barium Yellow, with conspicuous brown shaft-streaks; inner margins of remiges pale 
yellow on the secondaries, tinged with orange-buff on the primaries. Tail with 
broad shaft-stripes of sooty black and with inner margins dark Sanford's Brown X 
Auburn, about half the width of the outer web on the median quills and about six- 
tenths of the width of the outer pair; outer margins of rectrices broadly rufescent ex¬ 
cept on outer pair where the margin is inconspicuously buffy. Maxilla and distal 
third of mandible (in dried skin) blackish; basal portion of mandible dull flesh-color; 
feet dusky brown. Wing, 109 mm.; tail, 84.5; exposed culmen, 24; culmen 
from base, 29.5; tarsus, 20.5. 

Re mar k s . —Female similar to the male in color but averaging smal¬ 
ler. Wing, 102-110.25 (<?, 104.5-115); tail, 81-89 (<?, 81-93). 

This form also is not perfectly uniform. It reaches its best develop¬ 
ment on the island of Tobago, for which reason Tobago was chosen as 
type locality. Trinidad birds are nearly as well marked and some of the 
specimens from the mainland are characteristic, but there is a tendency 
toward other forms exhibited by various specimens which increases as 
the ranges of these form $ are approached (cf. account of M. ra. difficilis ). 
On the other hand, a specimen from Sacupana, at the mouth of the 
Orinoco, is well-marked tobagensis as are two skins from British Guiana; 
two other British Guiana birds are not so well marked but are not ref- 
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erable to typical rnaculatus and evidently represent no more than a 
light extreme of the Tobago form. 

This form, of the various forms usually considered as subspecies of 
rnaculatus, approaches solitarius most closely, although it does not inter- 
grade or hybridize with it. Certain abraded specimens show this re¬ 
semblance the best. It is due to the heavy striping on the under parts, 
including the throat, and the heavy dorsal markings with narrow, pale 
borders which produce an effect of linear stripes of broad blackish and 
narrower whitish color. The relatively broad central stripes of the 
rectrices also show a certain approach in the direction of solitarius al¬ 
though that form, in a pure state, is definitely at a greater extreme than 
tobagensis in its maximum development of this nature. 

So far as I can learn, tobagensis is resident where found. 


Myiodynastes rnaculatus difficilis, new subspecies 

Type from Bebedero, Costa Rica. No. 390,975, American Museum of Natural 
History. Adult male collected February 25, 1922, by Austin Paul Smith- 

Diagnosis. —Similar to M. m. nobilis of the Santa Marta region of northern 
Colombia, but pectoral striping heavier and more sharply defined; possibly a slightly 
stronger tinge of yellow on the under parts; throat and under wing-coverts averag¬ 
ing more strongly streaked. Coloration most like that of M. m. rnaculatus of French 
and Dutch Guiana and the Amazonian region but averaging warmer on head and 
back; bill notably heavier. 

Range. —Western Costa Rica, PanamA, and most of Colombia (excepting the 
Santa Marta region and the extreme northern coast near the mouth of the Rib Mag¬ 
dalena); apparently eastward to Merida, Carabobo, and the middle Orinoco, Vene¬ 
zuela. 

Description op Type. —Top of head with blackish shaft-streaks and Sudan 
Brown margins; forehead and a narrow superciliary stripe more buffy and more 
narrowly streaked; center of crown with a concealed patch of Light Cadmium, turn¬ 
ing to whitish on the bases of the lateral and posterior feathers; hind neck Sudan 
Brown with relatively strong, dark shaft-stripes; back with broad, but not sharply 
defined, central spots of dusky brown, blacker at the shafts, margined with a paler 
hue which is near Isabella Color on the upper mantle and pales to light Buffy Olive on 
the rump; upper tail-coverts Cinnamon-Rufous X Sanford’s Brown with blackish 
shaft-stripes, broadest on the anterior feathers. Lores sooty blackish; auriculars 
dusky brown; a broad malar stripe of yellowish white, bordered below by a second 
stripe of buffy brown with darker shaft-stripes; chin and throat white, with 
prominent shaft-streaks of dark brown, broadest on the lateral feathers; breast and 
sides washed with Citron Yellow and broadly striped with Olive-Brown, these 
stripes continued a little more narrowly but less sharply-defined along the flanks and 
still more narrowly over the sides and upper part of the belly; a relatively small area 
in the center of the lower belly immaculate and with a fainter tinge of yellow; under 
tail-coverts light Primrose Yellow, prominently streaked with brown along the shafts. 
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Wings Hair Brown; primaries, except outermost, narrowly margined with light 
Brussels Brown; secondaries with outer margins Light Brownish Olive, paler and 
more buffy toward the tips and becoming generally whiter and broader on the inner¬ 
most secondaries and on the tertials; median and greater upper wing-coverts with 
outer feathers margined exteriorly with bright Cinnamon-Rufous which becomes duller 
and more buffy on the middle feathers and more whitish on the inner ones; lesser 
series edged with deeper cinnamon; under wing-coverts and axillars Citron Yellow 
with brown shaft-streaks, broader along the carpal margin; a small grayish brown 
area with cinnamomeous-edged feathers near the base of the primaries; inner mar¬ 
gins of remiges dull buffy yellow. Tail dark Hazel, with moderately broad shaft- 
stripes of blackish. Bill (in dried skin) blackish brown on maxilla and tip of mandible; 
remainder of mandible dull whitish; feet dusky brown. Wing, 111 mm.; tail, 89; 
exposed culmen, 24; culmen from base, 28.5; tarsus, 20. 

Remarks. —Female similar to the male. 

A very few Santa Martan birds may be matched with the most lightly 
streaked examples of difficilis but none of them is as heavily marked 
as the average difficilis nor is any specimen of difficilis at hand as lightly 
marked as the average nobilis. Taken in series, the differences are quite 
evident and most of the specimens individually are equally recognizable. 

The bill of difficilis is distinctly larger than that of macidatus. In 
maculatus, the culmen from base measures 24-27 mm., average, 25.5; 
the width of bill at anterior end of nostrils is 8-11 (one specimen at each 
extreme, the remainder 9-10), average 9.5. In difficilis, the culmen 
from base is 25.5-30.5, average, 27.3; width of bill at anterior end of 
nostrils, 10-12.75 (one specimen at each extreme, the remainder are 
10.5-12.5, mostly 11-12), average, 11.4. In maculatus the bill is more 
evenly tapered from base to near tip, but in difficilis there is greater 
width continued in front of the nostrils, with more abrupt narrowing 
near the tip. This large, heavy bill is found in most of the forms of the 
species, but not in maculatus. 

Specimens from the middle area of the Orinoco, the M6rida region, 
and the state of Carabobo, Venezuela, are referred here with some hesi¬ 
tation. They are not quite typical. The upper parts are about equally 
warmly colored but the pectoral markings are not quite so bold though 
they may be matched in some of the Colombian and other specimens. 
The bill, furthermore, is at the minimum, of size, although it is rather 
larger than in the Amazonian maculatus. Although not very sharply 
defined, the pectoral stripes are broader than in nobilis and association 
does not appear to be with that form. The relationship appears to be 
correlated rather exactly with the geographical position of the r eg i on , 
where the ranges of maculatus, tobagensis, difficilis, and possibly nobilis 
are most nearly centered in common. 
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Myiodynastes maculatus chapmani, new subspecies 

Type from Esmeraldas, western Ecuador. No. 118,753, American Museum of 
Natural History. Adult male collected November 23, 1912, by William B. 
Richardson. 

Diagnosis. —Nearest to M. m. difficilis of Costa Rica, Panama, and central Co¬ 
lombia, but differing from it (as also from all other forms of the species) by the un¬ 
usually broad and clear superciliary stripe most of which is unstreaked; pectoral 
stripes a little heavier than in difficilis. 

Range. —Extreme western Ecuador and probably the coast of northwestern 
Peni. 

Description op Type. —Crown with blackish central streaks and Brussels 
Brown margins at the tips of the feathers, concealing a basal patch of Lemon Chrome 
in the center of the area; forehead rather broadly Cream Color with inconspicuously 
darker shaft-streaks; this pale area continued rather broadly over the lores and broad¬ 
ening still further over the orbits and auriculars where it is more whitish (Ivory 
Yellow), unstreaked except in a narrow line over the auriculars, and noticeably white 
subbasally; mantle with broad, dusky brown centers, edged with light brown or 
buff (light Buckthorn Brown to Naples Yellow); upper tail-coverts rufescent (bright 
Hazel), with somewhat buffy margins and broad central stripes of dusky on the upper 
feathers, clearer rufous margins and narrow shaft-streaks on the longer ones. Lores 
blackish; auriculars dark brown; a broad malar stripe of buffy whitish, bordered 
below by a narrower stripe of dark brown, passing into whitish anteriorly; chin and 
throat white, streaked with dark brown on the shafts, narrowly in the center, more 
broadly laterally; breast whitish, tinged with pale yellow and with moderately heavy 
shaft-streaks of dark brown, somewhat broader on the sides; flanks Reed Yellow, 
with narrow, dull shaft-streaks of brown, much less conspicuous than the pectoral 
markings; under tail-coverts Reed Yellow with hair-like shaft-streaks of brown. 
Wings dark Hair Brown; outer margins of primaries on basal half near Sayal Brown; 
outer margins of outer secondaries basally Saccardo’s Umber, paler distally and more 
whitish toward tips; on inner secondaries and tertials the margins are broader and 
slightly yellowish white; upper wing-coverts with strong outer margins which are light 
cinnamomeous on the outer feathers, becoming whitish on the inner feathers of the 
greater and median series; under wing-coverts and axillars Barium Yellow with fine, 
brownish shaft-streaks, broader toward the carpal margin of the wing; inner margins 
of secondaries pale, dull yellow; inner margins of primaries tinged with buff. Tail 
Cinnamon Rufous X Sanford’s Brown with broad, blackish shaft-stripes occupying 
less t ha n half of the inner web of the median pair and about one-fifth of the inner 
web on the outer pair, proportionately narrower on the outer webs of the various 
rectrices except the outermost where the rufous outer margin is only poorly defined. 
Bill (in dried skin) with maxilla and tip of mandible blackish; remainder of maxilla 
dull whitish; feet blackish. Wing, 108 mm.; tail, 83; exposed eulmen, 24; culmen 
from base, 29.5; tarsus, 19. 

Remarks—F emale similar to the male; not certainly different in 
size or color. 

I am unable to find any specimens in the large series of the maculatus 
group now available, except those from the western coastal region of 
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Ecuador, which exhibit such a prominent superciliary stripe as forms 
the principal diag nostic character of chapmani. In solitarius the stripe 
is pro min ent but part of the effect is due to the blackness of the surround¬ 
ing parts agains t which the white stripe stands in contrast. All of the 
forma of maculatus have a superciliary stripe of sorts but it is always 
relatively narrow and often obscured by the prominence of the shaft- 
streaks on the individual component feathers. In chapmani the stripe 
may be four or five millimeters in width, without stre akin g. In young 
birds the superciliary is usually as prominent as in the adults but one 
specimen from the coast of Manavi is very like some maculatus in corre¬ 
sponding plumage. 

The single record of “nobilis” from Lechugal, Peril, undoubtedly be¬ 
longs to chapmani . 

I take great pleasure in naming this form for Dr. Frank M. Chap¬ 
man who needs no introduction to students of South American birds. 

Myiodynastes maculatus solitarius (Yieillot) 

Tyrannus solitarius Vieillot, 1819, ‘Nouv. Diet. Hist. Nat./ nouv. 6i., XXXV, 
p. 88—based on Azara, No. 196; Paraguay. 

Myiodynastes solitarius duncani Chubb, 1919, Bull. Brit. Om. Club, XL, p. 62— 
Supenaam, British Guiana; British Mus. 

It is rather difficult to find complete evidence on the dates of oc¬ 
currence of solitarius in various localities, but such data as are available 
indicate that this bird is found only as a migrant on the Amazon and in 
all areas north of that stream. The series of over sixty specimens at 
hand from the Amazon and northward is dated from March 25 to Sep¬ 
tember 16 (except for two specimens dated in November and December 
but which are of much earlier origin, judging by the condition of molt, 
described hereafter). Wetmore (1926, Bull. U. S. Nat. Mus., No. 133, 
p. 332) records the arrival of this bird in Paraguay on September 20; 
no data are given as to possible dates of departure from the south. 
Nevertheless, an average nesting season would allow the birds until 
February or March to leave their breeding range in the southern coun¬ 
tries and to form, thereby, the necessary missing link in the yearly com¬ 
plement of dates. 

The breeding range in Brazil appears to embrace suitable localities 
from as far south as Rio Grande do Sul, north along the coastal series 
of states to Piauhy, and west through Goyaz to Matto Grosso. Mar- 
anhSo specimens at hand are dated October, April, and May, and Hell- 
mayr records others dated September and June. In this state, therefore. 
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the bird is evidently a winter resident or visitor, but it is uncertain that 
it breeds there. Our Piauhy skins are June birds while Hellmayr re¬ 
cords December, which indicate the presence of the bird in that state 
both in the breeding and winter seasons. We have June birds from 
Bahia which must, therefore, be included in the winter range as well as 
the breeding area. Pinto's records from southern Goyaz include only 
August, October, and November. All birds that I have seen from 
Minas Geraes and Matto Grosso, Brazil, eastern Bolivia, and all areas 
south of this, including Uruguay, Paraguay and northern Argentina 
are dated from August to April, most of them from September to March. 
There is thus a considerable region from which solitarius may migrate 
after its breeding season. A record by Natterer from Ypanemd in 
June conflicts with this suggestion, although Natterer states that the 
bird is not found in Bio de Janeiro in winter. 

Nowhere does the breeding range appear to touch that of the Ama¬ 
zonian maculcdus; at least such contact is not demonstrable in the 
material examined. Nevertheless, a series of seven birds, six from the 
right bank of the lower Xingu and one from Villa Bella Imperatrfz, are 
intermediate between these two forms. These birds are dated March, 
August, and September and possibly are migrants from some other lo¬ 
cality to the southward. Twenty-two skins from both banks of the 
Tapajoz, dated March, April, May, June, and July, are typical soli¬ 
tarius as are four birds from the lower Madeira and all other specimens 
from the winter range of this form. 

As mentioned in the discussion of maculatus } there are no records of 
the Amazonian form from the Tapajoz, Xingu, or Tocantins, and it is 
possible that solitarius replaces it as a resident and breeder in this area, 
but the dates of our material are all between those of departure and re¬ 
arrival in the more southern breeding areas, suggesting that solitarius 
reaches the Amazon only as a winter visitor. The origin of the inter¬ 
mediate specimens is, therefore, impossible to determine with the ma¬ 
terial now available. 

We have one specimen of solitarius said to have been collected on 
the lower Tocantins (Baiao) in November, but the specimen is still in 
the concluding stages of molt which our extensive series from other lo¬ 
calities show in a similar stage in June and July. The date and locality 
are, therefore, to be questioned since the collector of this bird was not 
on the Tocantins in June or July. A similar error is evident in a speci¬ 
men from the lower Napo, Ecuador, said to have been taken in Decem¬ 
ber although the plumage indicates June as the probable date. The re- 
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mainder of the series, including another eastern Ecuadorian specimen, 
appear to be consistently regular. There is no positive evidence, there¬ 
fore, that 8olitarius breeds in the Par6 region or in southeastern Ecuador. 

The intermediate specimens from the Xingu are not uniform in all 
particulars, showing more individual variation than typical solitarius 
but about the same amount as maculatus. The upper parts are dark 
without being as blackish as in solitarius, although several specimens 
have much the same kind of linear, olive-whitish edging on the back; 
others are near the pattern of maculatus. The throat averages more 
heavily streaked than in maculatus, less heavily than in solitarius. The 
rest of the under parts are whitish suffused with yellow on breast and 
flunks and with yellowish under tail-coverts; the center of the belly is 
unstreaked as in maculatus; the pectoral striping is more pronounced 
than in most maculatus but not so heavy as in solitarius. The tail shows 
various degrees of intermediacy. It is not like typical solitarius in any 
of the intermediate birds. One example has this appendage of the 
same color and pattern as in maculatus; two specimens have the same 
pattern, but the rufous hue is deeper; three have the blackish shaft- 
stripe widened so as to occupy more than half of the inner webs on all of 
the feathers. In maculatus this shaft-stripe frequently occupies more 
than half of the width of the inner web on the middle rectrices, but, ap¬ 
parently, never so on the outer feathers. In solitarius there is frequently 
a very narrow rufous inner margin on the rectrices, wider toward the 
tip and wider in young birds, but it does not reach the development 
shown by the intermediate skins under discussion. 

The intermediates have the bill of the size shown by maculatus and 
both larger and smaller (culmen from base, 23-28 mm.), as does soli¬ 
tarius, and the pattern of the wing, with very fine, dark rufescent mar¬ 
gins on the primaries, etc., in better agreement with solitarius than with 
maculatus. When the series is placed between one of solitarius and one of 
maculatus, the intermediate nature of these birds is apparent at a glance. 

Sclater (1888, ‘Cat. Birds Brit, Mus.,’ XTV, p. 186) notes that inter¬ 
mediates occurred between solitarius and “audax” which were very dif¬ 
ficult to arrange satisfactorily under either form and suggested that the 
relationship was probably a subspecific one. Hellmayr (1927, Field 
Mus. Nat. Hist. Publ., Zool. Ser., XIII, Pt. 5, p. 127, footnote a) con¬ 
sidered this suggestion unfavorably since he had never seen intermediates. 
In tiie light of the present evidence I have adopted Sclater’s proposal 
even though the exact origin of the intermediate birds may be s till un¬ 
determined. 
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Records of solitarius from Peril are from Huaynapata, Garita del 
Sol, La Gloria, La Merced, Borgofia, Tarapoto, Monterico, Chayavitas, 
Jeberos, Yurimaguas, Chirimoto, Moyobamba, Chamicuros, Pebas, 
and an unspecified region of hot forests and plantations (presumably 
the Chanchamayo Valley). Others are given below in the list of material 
examined. 

Dates are not available for all of these records. All recorded dates 
from northern Pen! are in March, April, June, July, and August. Never¬ 
theless, Bartlett (in Sclater and Salvin, 1873, P. Z. S. London, p. 280) 
notes that he obtained one egg of this bird. Presumably this was from 
Yurimaguas, Jeberos, Chayavitas, or Chamicuros, but Bartlett does 
not specify locality or date. His skins from these localities were dis¬ 
persed and are not available for examination. Consequently I have 
no confirmation of his record and no data from northern Peru to sub¬ 
stantiate it. Further information on this point is much to be desired. 

The case is otherwise in central and southeastern Peru. I collected 
a male and a young female on the Rio Colorado, Chanchamayo Valley, 
in February and January, respectively. There is a specimen from Pe- 
ren6, collected in October, and a record from Garita del Sol, also October. 
Specimens from southeastern Peril are dated September and October. 
The January and February occurrence indicates the breeding of soli¬ 
tarius in this part of the country and a specimen from Tulumayo, taken 
in May, suggests that the residence here is permanent, although it is 
not impossible that the breeding and “wintering” populations are dif¬ 
ferent. 

There are no records of maculatus from central or southeastern Perl 
nor, for that matter, from anywhere in the Huallaga Valley or westward. 
Hence, even if solitarius should be found to breed in this area, it would 
not be proof of any conflict in the ranges of these two forms. The Ucayali 
specimens of solitarius were taken in March, April, and July, and are 
non-breeding birds; hence the occurrence of maculatus on the Ucayali 
at the same time does not imply a significant conflict in distribution. 

Specimens Examined 

M. m. maculatus .— French Guiana: Cayenne, 4 cf, 1 9; “Cayenne" (trade- 
skins), 2 (?). Dutch Guiana: Paramaribo, 1 cf, 3 9. Brazil: Monte Alegre, 
1 cf; Faro, 1 cf; Rio Negro, IgarapS Cacao Pereira, 2 cf; Rio Madeira, Borba, 

1 d”; Igarapd AuarA, 3 cf, 2 9; RoBarinho, 5 cf, 7 9; Santo Antonio de Guajari, 

2 <f, 1 9; Villa Bella Imperatriz, 2 cf, 1 9. Ecuador: mouth of Rio Curaray, 
1 cf, 4 9. PerIj: Anayacu, 1 9; Sarayacu, 1 cf, 3 9; mouth of Rio Urubamba, 
1 9. 
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M. m. tobagemis :— Tobago: Mariah, 2 cT (incl. type); Castare, 3c?; English¬ 
man's Bay, 1 9; “Tobago,” 1 cf. Trinidad: Prineestown, 3c?,l 9; heights of 
Aripo, 2 9; Caparo, 4 d 1 , 4 9; Valencia, 19; Pointe Gourde, 19; Trinidad,” 
1 (?). Venezuela: Cristebal Coldn, 2*2 9,1(1); Puerto La Cruz, 1 <?; El 
Pilar, 1 (?); San Antonio, Bermddez, 1 &; Bincon San Antonio, 2 <?; San Esteban, 
19; Las Quiguas, 1 d 71 ; Sal si Puede, 2 o', 1 9; Quebrada Secca, Id 1 ; Plain of 
CumanA, 1 <?; Santa Ana Valley, 1 <?; Cumanacoa, 1 9; Yacua, Gulf of Paria, 

1 (?); Sacup ana , 1 (?). British Guiana: Annai, 1 9; Essequibo Blver, 1 (?); 
Rupuruni River, 1 cT, 1 9. 

Af. m . nobtlis . —Colombia: Santa Marta, Minca, 3 d, 1 (?); Bonda, 4 d\ 6 9 , 
6 (?); Cacagualito, 4 d; “Sta. Martha,” 3 d; Rio Magdalena, Calamar, 1 d; 
Puerto Berrio, 1 d , 1 9. 

M. m . difficilis . — Costa Rica: Bebedero, 2 d (incl. type), 1 9; Miravalles, 
Z d,l 9; Pigres, 1 d; El Pozo, 1 9; San Jos6,1 d . PanamA: Santa F4, Vera- 
guaa, 7 6 9 ; Wilcox Camp, 1 d; El Villano, 1 cf; Agua Dulce, Cocl6, 1 d; 
La Colorado, Santiago, 1 d, 2 9; Cape Mala Peninsula, 1 d; Boqueron, Chiriqui, 

2 d; Bogava, 1 9; Rio Capeti, 1 d, 1 9; Savanna near Panama, 1 d; TocumS, 

1 d, 3 9; Chepigana, 1 d; El Real, Rio Tuyra, 1 d, 3 9; Tarcarcuna, 1 9 ; 
Coiba Island, 3 d> 1 9; Pearl Islands, Pedro Gonzalez, 1 d, 5 9 ; Pearl Islands, 
Pacheco, 1 9; [Lion Hill ?], 1 d, 1 9. Colombia: Palmira, 2 d; Alto Bonito, 

2 d; Puerto Valdivia, 2 9; Chicoral, 2 9; Malena, 1 d; Dabeiba, 1 d; San 
Isidro, 1 9; Rio Caquet&, 1 9. Venezuela: Tachira, Ortiza, 1 d, 1 9 ; Merida, 
Escorial, 1 d; Ejido, 1 (?); Carabobo, Las Trincheras, 2 d; Quiribana de Caicara, 

3 d f 1 9; Caicara, 2 d; Ciudad Bolivar, 1 9; Suapure, l 9. 

M. m . insolens . — Mexico: Jalapa, 1 d; Yucatan, 1 d, 1 (?). Guatemala: 
Finca Cham4,3 d, 1 9 ; “Guatemala” (trade-skins) 3 (?). 

M. m . chapmani . — Ecuador: Esmeraldas, 4 d (incl. type), 3 9 ,* coast of Man- 
avl, 1 9,2 (?); Chone, 2 9; Daule, 1 d, 1 (?); Paramba, 1 d; Carondelet, 1 d; 
San Javier, 1 9; Santa Rosa, 1 <?,2 9. 

M. m. 8olitariu8 .— Argentina: La Sole dad, 1 d; Tucumdn, 2 d, 1 9; Perico, 
Jujuy, 1 d; Embarcacidn, Salta, 6 d, 3 9; Santa Ana, Misiones, 1 9 ; Isla Martin 
Garcia, Rio de la Plata, 1 d ; El Carrizal, 1 9 Rio ParanA Misiones, lcT 1 . Uruguay: 
Quebrado de los Cuervos, 4 d\ 1 9 1 . Paraguay: Colonia Risso, 1 9, 1 (?); east 
ofCaaguazti,2 cT,3 9; eastofYhd,l 9; east of Villa Rica, 3 d; Abai, 1 d; Asco, 
1 d\ Brazil: Matto Grosso, Chapada, 2 d, 3 9; Urucum, 2 d , 1 9 ; Rio Grande 
do Sul, Nonohay, 1 d, 3 9, 5 (?); Lagoa Vermelha, 3 d; Lagoa de Fomo, 2d; 
Sinimbd, 1 d; Sananduva, 1 d, 2 9; Sao Francisco de Paula, 4 d, 1 9; 
Santa Catharina, Palmitas, 1 (?); Paran6, Roca Nova, 3 d, 1 9; Tibagy, 1 9; 
Curytiba, 1 d; Corvo, 2 d; Porto Almeida, 2 d; Sao Paulo, Alambary, 2 d; 
Fazenda Cayo4, 2 d; “Rio,” 2 (?); Monte Serrat, Itatiaya, 1 9; Minas Gerafe, 
Pirapora, 1 (?); Bahia, Bahia, 1 d, 1 9 ,* Santa Ritta, 1 d; Orob6,1 d; Jiquy, 3 
d; Cajazeiras, 1 d; “Bahia” (trade-skin), 1 (?); Pernambuco, Rio Branco, 1 9; 
Bello Jardim, 1 9; Ceari, Joazeiro, 1 d; Piauhy, Pamagui, 1 d; Corrente, 19; 
MaranhSo, Flores, 1 d; As Mangueras, 1 d; Itapaca, 1 d; Ilha Sao Luiz, 1 d; 
“Brazil,” 1 (T); “S. Brazil,” 1 (?); Par*, Benevides, 1 d; Utinga, 1 d; Rio Tapa- 
joz, Aramanay, 5 d, 1 9 ,1 (?); IgarapdBrabo, 5 cT, 4 9; Caxiricatuba, 1 9 ; Tauatf, 


1 Specimens in Field Museum of Natural History, Chicago. 
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1 d\ 1 9; Igarap6 Amorin, 1 <?; Santarem, 1 d\ 1 (?); Eio Madeira, Igarap4 
Auar^L, 1 cf; Rosarinho, 2 d\ 1 9; Rio Amazonas, TeffS, 3 &, 1 9 ; Rio Negro, Manaos, 

2 9; Tatd, 1 cT; Rio Uaupfe, Ianarete, 1 cf, 1 9 ; Tahuapunto, 1 Rio Surumti, 
Frechal, 1 9. British Guiana: Rupuruni River, 1 9; Supenaam, 1 (?). Vene¬ 
zuela: Rio Cassiquiare, Solano, 2 cf, 1 9; Rio Huaynia, junction of Cassiquiare, 
2 9; San Antonio, Bermddez, 1 (?). Colombia: “Bogota” (trade-skin), 1 (?). 
Ecuador: “Napo,” 1 (?); Rio Suno, above Avila, 1 d 1 . Peri J: Pozuzo, 1 (?); 
Tulumayo, 1 cf; Perend, 1 cf; La Pampa, 1 cf; Rio Tavara, 1 9; Pomard, 1 cf ; 
Rio Seco, 4 cf, 1 9; Sarayacu, 3 9; “Perd,” 2 (?); Rio Colorado, 1 cf 1 , 1 9 l ; 
Vista Alegre, 1 cf 1 . Bolivia: Province of Sara, 4 cf, 1 9; Monos, 1 cf; Buena- 
vista, Santa Cruz, 2 cf K 

M. m. solitarius X imculabus. —Brazil: Rio Xingd, Porto de Moz, 1 cf, 1 9 ; 
Tapard, 2 cf, 2 9 ; Rio Amazonas, Villa Bella Imperatrlz, Santa Clara, 1 9. 

Conopias dnchoneti. cinchoneti (Tsehudi) 

Tyrannies) Cinchoneti Tschudi, 1844 (May), Arch. Naturg., X (1), p. 272— 
Perd = highlands of Junln; Berlin Mus. 

There is just enough difference observable between Peruvian and 
Colombian specimens to reopen the question of recognition of ictero - 
phrys [T(yrannula) icterophrys Lafresnaye, 1845, Rev. Zool., VIII, 
p. 341—Bogota]. Peruvian birds have the forehead broadly yellow, 
back to the anterior border of the orbits, whereas Colombian specimens 
examined have this pale band narrower and decidedly duller, with the 
single exception of a “Bogotd” skin which at first glance appears to agree 
with the Peruvian birds. However, this specimen has lost many of the 
frontal feathers and the anterior plumes of the yellow superciliary stripe 
appear to be continuous with the yellow bases of the anterior, central 
feathers of the crown and to give a false impression of a broader band 
than actually exists. Although this specimen may show the maximum 
amount of yellow on the forehead for a Colombian specimen, I believe 
that it is still to be associated with the other Colombian specimens. 
Also, there is an average difference in the length of the wing which should 
be significant. Colombian males at hand have the wing 79.5, 81, 82, 
82.25, and 82.75 mm.; females 78.75 and 79. A Peruvian male meas¬ 
ures 86.75; two females, 82 and 79 (right wing 79, left wing 76). Two 
Ecuadorian males agree with Peruvian specimens in regard to the wide 
frontal band and have the wing 84.75 (juvenal) and 88 mm., respectively. 
The type of cinchoneti (without given sex) is said by Hellmayr to have the 
wing 86.5 mm. Furthermore, Chapman (1921, Bull. U. S. Nat. Mus., 
No. 117, p. 96) remarks that a male of cinchoneti from Idma, Perd, was 
considerably larger than Colombian specimens, although he gives no 
measurements. ____ 

1 Specimens in Field Museum of Natural History, Chicago. 
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It seems evident, therefore, that there is enough distinction here to 
warrant the recognition of icterophrys from Colombia and to restrict 
the range of cinchoneti to Perti and Ecuador. 

Sclater (1888, ‘Cat. Birds Brit. Mus./ XIV, p. 173) was in error in 
stating that there is no yellow-head-spot in the genus Conopias. The 
males of the present species (except one from Rio Lima, Colombia, and 
a young male from Baeza, Ecuador) have a small but distinct yellow 
patch on the anterior crown. It is rather pale in the Colombiaif males 
and poorly developed in the adult from Baeza, while in the Peruvian 
male the patch is quite extensive and deeper yellow’ than in the other 
birds. The patch is lacking in all the females. 

The same condition prevails to a lesser extent in the allied C. trivir - 
gat a. Various males of both the typical form and C. t. berlepschi have 
small but noticeable yellow crown-patches; the females do not. 

It may be remarked here that berlepschi has a very much wider 
range than has been suspected. We have material from Faro, both 
banks of the lower Rio Negro (Hacienda Rio Negro and IgarapS Cacao 
Pereira), the Rio Tapajoz (IgarapS Amorin, Caxiricatuba, and Tauar£), 
the Rio Madeira (Borba, Igarap6 Auara, and Rosarinho), Villa Bella 
Imperatriz, and Teff6. 

The young male of c. cinchoneti from Baeza, Ecuador, has fine, whit¬ 
ish tips on the crown and nape, similar but duller pale tips on the middle 
of the back and posteriorly, increasing in width posteriad and becoming 
brownish buff on the upper tail-coverts. The upper wing-coverts also 
are tipped with brownish buff and there are narrow pale margins com¬ 
pletely encircling each of the rectrices. The pale outer margins of the 
secondaries are paler and sharper than in the adults. 

Curiously, Sclater (1888, t. c., p. 41) included a reference to Tschudi's 
description under “Sisopygis” ( =Satrapa ) icterophrys and on that basis 
recorded that species from Peril, quite erroneously. The reference to 
Tschudi is repeated under its proper heading on a later page (p. 174). 

Specimens Examined 

C. c. dnckoneti—lhzRti: Tulumayo, 1 Pozuzo, 1 9; Rfo Seco, west of 
Moyobamba, 1 9. Ecuador: Baeza, 2 <?. 

C. c. icterophrys. — Colombia : Rfo Lima, 2 c% 1 9; Aguadita, 1 d 1 ; La Fri- 
jolera, 2 d"; east of Palmira, 1 9; “Bogota,” 1 (d 1 ?). 

Myiozetetes similis similis (Spix) 

Muscicapa similis Spix, 1825, ‘Av. Bras.,' II, p. 18—part; “FI. Amazonum”; 
Munich Mus. 
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M(yiozetetes) similis connivens Berlepsch and Stolzmann, 1906, Qrnis, XIII, 
p. 87 (m text)—Santa Ana, Uiubamba, Perd; cf; Warsaw Mus. 

An extensive series of birds from the Ama zon and another from 
various localities in eastern and southeastern Brazil show quite clear 
distinctions that indicate the previous misapplication of Spix’s name, 
similis. The southeast-Brazilian birds all have a definite brownish hue 
of olive on the upper parts, whereas the Amazonian specimens are greener. 
The outer margins of the remiges average a little stronger rufous and 
the throat and superciliary region a little clearer white, but there is too 
much individual variation to make these features as definitive as the 
color of the back. Old and faded specimens from the Amazonian region 
are rather browner than fresh ones and approach the fresher pramplps 
of the southeast-Brazilian series, but when fresh examples from both 
regions are compared, the difference is quite apparent. 

Hellmayr [1906, Abh. K Bayer. Akad. Wiss., 2 KL, XXII (3), p. 
649] noted that the cotype of Spix’s similis which belongs to the present 
group (the other belongs to M. cayanensis) and to which he ( l. c .) re¬ 
stricted the name, was badly soiled. It is very probable that, due to 
this fact and to the age of the skin, exact determination at the present 
time would be impossible and the geographic position of the type lo¬ 
cality would, therefore, be of major importance. In assigning it to the 
subspecies which included east-Brazilian examples, Hellmayr included 
also specimens from the Rio Madeira and eastern Perd. The Peruvian 
skins have since been assigned to the form described as connivens. Care¬ 
ful comparison of the series of Amazonian birds now at hand with other 
specimens from Perd reveals the fact that the Amazonian series also must 
be referred to the east-Peruvian subspecies. Accepting Spix’s citation 
of the Amazon River as type region, connivens must fall as a synonym 
of similis. For greater accuracy, I propose the mouth of the Mo Ma¬ 
deira as restricted type locality, visited by Spix October 15, 1819. The 
southeast-Brazilian form must then be known as M. s. paUidiventris 
Pinto (1935, Rev. Mus. Paulista, XIX, p. 212—Reconeava, Bahia). 

The range of typical similis thus may be considered to involve both 
banks of the Amazon from the Tapajoz, on the south bank, and Monte 
Alegre, on the north bank, west to Perd (east of the western Andes), 
eastern Ecuador, and eastern Colombia, south to northern Bolivia, east 
(in the north) to the upper reaches of the Orinoco in Venezuela, includ¬ 
ing at least the western foot of Mount Duida (Rio Cunucunumd). The 
range ascends the Mo Negro from Man&os at least as far as Tauapessasu, 
but I have no specimens to indicate that it follows up the Negro to the 
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Cassiquiare and across to join the area near Mt. Duida, as it might be 
expected to do. I have only the congeneric M. cayennensis from the 
upper Negro, the Cassiquiare, and Mt. Duida itself. 

Similarly, I have only one specimen of similis from the lower Tapajoz 
(Igarapg Brabo, left bank), none from the Xingii, and none from the To¬ 
cantins. Records from Pard may well belong to pallidiventris . 

Records from Peru which belong to typical similis are from Yuri- 
maguas, Iquitos, Bella vista, Chanehamayo, Santa Ana, Huiro, Cos- 
fiipata, Monterico, Upper Ucayali [= Cashiboya], Lower Ucayali, and 
La Merced. Additional records are from some of the localities from 
which material has been examined. 

Some of the specimens from the westernmost localities in the range 
of similis approach grandis in the depth of the yellow ventral color but 
otherwise are easily referable to similis. 

Myiozetetes similis grandis Lawrence 

Myiozetetes grandis Lawrence, 1871 (Dec. 5), Proc. Acad. Nat. Sci. Phila., 
p. 234 —Prov. Tumbez, Peril; Vassar College. 

Myiozetetes similis paczficus Chapman, 1924 (Oct. 18), Amer. Mus. Novit., No. 
138, p. 2 —Santa Ro^a, Prov. del Oro, Ecuador; cf; American Museum of Natural 
History. 

This western form has the under parts the most deeply yellow of all 
the conspecies and the throat and superciliary stripes the most strongly 
tinged with yellow. The pale wing-bars are relatively well developed, 
being stronger than in similis but weaker than in the maximum of colum- 
bianus which it most nearly resembles. Its average size is larger than 
either coiumbianus or similis although there is some overlap. 

The form is relatively limited in distribution, being found only in 
western Ecuador and extreme northwestern Peru. Aside from the 
type from the Province of Tumbez and the specimens listed below, there 
are no other Peruvian records. 

I am unable to adopt Nelson’s and Peters’s usage of" Tyrannus super- 
ciliosus Bonaparte” for the east-Mexican and northern Central Ameri¬ 
can subspecies, to supplant Muscicapa texensis GntAtro (ef Nelson 
1900, Auk, XVII, p. 124; Peters, 1929, Bull. Mus. Comp. Zook, LXIX* 
p. 447). I believe it obvious that Bonaparte was merely misidentifying 
Tyrannula superciliosa Swainson as is indicated by his quoting" Swains.” 
as authority for the name. That he continued so to misidentify it is 
evidenced by the fact that in the ‘ Consp. Gen. Av.,’ I, p. 190 , 1850, he 
places Spix s Muscicapa similis as a probable synonym of “T(pran- 
nula) superciliosa Sw.” His diagnosis of “Tyrannus superciliosus 
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Swains.” is comparable to the diagnoses of various other species in the 
same paper ascribed to one author or another and not considered as new; 
the new forms are identifiable by the accompanying “Nob.” The real 
Tyrannvla superciliosa Swainson is Conopias tnvirgata (Wied) which 
has enough points of general resemblance to a Myiozetetes to explain 
Bonaparte's error, especially when faulty descriptions and illustrations 
of that day are considered. Article 31 of the International Rules of 
Zoological Nomenclature appears to cover the case in its provision 
that names based on an error of identification cannot be ret ain ed for 
the misdetermined species. 


Specimens Examined 

M. s. similis .— Brazil: Rio Tapajoz, Igarap6 Brabo, 1 9 ; Villa Bella Imper- 
atriz, 5 d\ 6 9; Rio Madeira, Borba, 4 d; Igarapg Auar&, 2 d, 1 (?); Rosarinho, 
9 d, 8 $; Santo Antonio de Guajar&, 1 d, 3 9 ; Teffe, 14 d, 5 9 ; Rio Jamund&, 
Faro, 5 d , 8 9; Monte Alegre, 1 9 ; Rio Negro, Campos Salles, Mangos, 1 c?,3 9 ; 
IgarapS Cacao Pereira, 12 d, 7 9; Muirapinima, 2 d, 3 9; Tauapessasu, 1 d- 
Bolivia: Todos Santos, 1 9. PERti: Rio Tavara, 2 d, 1 9; Astillero, 1 d; 
Idma, 1 d; Pozuzo, 1 9; Peren4, 2 d, 3 9 ; mouth of Rio Umbamba, 1 d,l 9 ; 
Santa Rosa, 6 d, 5 9; Sarayacu, 1 9 ; Orosa, 1 d , 2 9 ; Puerto Indiana, 2 9 ,* 
Anayacu, 3 d; Nauta, 1 d, 1 9 ,* Perico 2 d, 1 9; San Ignacio, 3 d, 2 9; Rio 
Negro, west of Moyobamba, 1 9 ; Rio Seco, 2 d; Jaen, 2 d, 1 9; Huarandosa, Id; 
Rio Tapiche, 1 (?); Moyobamba, 6 d l , 2 9 1 ; Chinchao, 1 d 1 , 2 9 1 ; Vista Alegre, 
2d 1 - Ecuador: Ambato, 1 (?); Zamora, 2 d; Rio Suno, above Avila, 3 d\ 1 $ ; 
mouth of Rio Curaray, 3 d, 2 9 ; “Equateur,” 1 (?). Colombia: Villavicencio, 
3 d; Buena Vista, 1 d; La Morelia, 1 d; “Bogota,” 2 (?). Venezuela: San 
Fernando, upper Orinoco, 1 d ; mouth of Rio Chanaro, Rio Caura, 1 (?). 

M. 8. paUidiventris .— Brazil: (state of) Minas Geraes, 1 c?,l 9; Santa Catha- 
rina, 3 d , 1 9; Piauhy, 4 d, 1 9; Espirito Santo, 2 d, 2 9; Cear4, 1 d; Per¬ 
nambuco, 2 d f 2 9 J Sao Paulo, 1 d, 1 9 ; Rio de Janeiro, 1 d, 2 9,1 (?); Bahia, 
5 cf, 4 9, 5 (?). 

M.s. grandis. —PERtj: Paletillas, 1 d, 1 9; Milagros, 1 d- Ecuador: Santa 
Rosa, 3 d (incl. type of padficus ), 1 9; Rio Pindo, 1 1 9; Cebollal, 2 9; 

Zaruma, 1 9 ; Esmeraldas, 2 cT, 1 9 ; Casanga, 2 d; La Chonta, 1 d; Chone, 1 d; 
Rio Pullango, 1 d; Alamor, 1 9. 

M. s. columbianus .— Venezuela: Ciudad Bolivar, 2 d, 3 9; Agua Salada de 
Ciudad Bolivar, 2 d; Caicara, 1 d; San Fernando, Apure, 1 (?); Altagracia, 3 d f 
3 9 ; (Orinoco trade-skin), 1 (?); Salsipuede, 2 d, 3 9; Campos Alegres, Cuman^, 
3 d, 1 9; Santa Ana Valley, 1 d; Cumbre Chiquitos, 1 d; Plain of Cuman&, 1 9 ; 
Guiria, 1 (?); San Esteban, 1 (?); Puerto Cabello, 1 d, 1 9 ; Cristdbal Coldn, 1 9 ; 
Las Trincheras, Carabobo, 3 d; Cumanacoa, 3 d ; El Latal, 1 d; Cuchivano, 
1 d; La Florida, Cumanacoa, 1 d; Cocallar, 1 d; El Pilar, Anzoategui, 1 d; 
Tucacas, Falcdn, 1 d, 1 9 ,* El Cuji, Lara, 1 d; M4rida, 1 d; Nevados, 1 d; El 
Valle, 7 d t 4 9, 2 (?). Colombia: Andalucia, 1 d ; Magdalena River, 1 9; 

1 Specimens in Field Museum of Natural History, Chicago. 
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Chicoral, 2 9; “Bogota," 5 (?;; Santa Marta, 3 cf, 1 (?); Bonda,3 cM 9,2 (?); 
Minca, 1 c*; Cacagualito, 1 d\ 1 (?); Buritaca, 1 cf. Panama.: 19 d\ 14 9,3 
(?) (incl. type of marginatus). Costa Rica: Buenos Aires, 2 cf; El Pozo, 3 cf. 

M. s. texensis . —Co.sta Rica: San Jos4, 1 d% 1 (?); Aquinares, 1 cf, 1 9; 
Guapiles, 2 cf; Ontario, 1 cf; Las Canas, 1 9; Carrillo, 1 $; Bebedero, 2 cf; 
Miravalles, 1 9; Atalanta, 1 cf; Aguas Calientes, 1 cf, 1 (?). Honduras: 
Ckamelicon, 1 (?). Nicaragua: Matagalpa, 1 cf; Corinto, 1 cf, 1 9; Chinan- 
dega, 1 9; Vizagua or Rfo Tuma, 1 (?); Rio Grande, 1 cf; Tipitapa, 1 cf. Gua¬ 
temala: 68 skins. Mexico: [states of Vera Cruz, Jalapa, Tamaulipas, and Yuca¬ 
tan (Peninsula ?)]: 9 f; 10 9, 6 (?). 

Af. s. primulus .— Mexico: Sinaloa, Escuinapa, 4 9; Jalisco, Tonila, 1 cf; 
Ixtlan, 1 f; Guadalajara, 3 cf, 1 (?); Chapada, 1 [cf], 1 (?); Tepic, Rfo Ameca, 
1 9 ,* San Bias, 1 9 ; Colima, Hacienda Xogueras, 1 9, Colima, 1 9. 


Myiozetetes granadensis obscurior Todd 

Myiozetites granadensis obscurior Todd, 1925 (July 15), Proc. Biol. Soc. Wash., 
XXXVIII, p. 95—Sao Paulo de Olivenga, Brazil; c f; Carnegie Mus. 

All the Peruvian birds at hand belong to this dark form. I have 
seen no specimens from Tumbez whence there is an isolated record 
which Hellmayr has assigned to typical granadensis along with birds 
from western Ecuador and western Colombia. I am unable to follow 
this alignment. Our series of birds from western Colombia and western 
Ecuador agree almost exactly in color with obscurior but match grana¬ 
densis in size. The difference is size between the two forms is appreci¬ 
able in both sexes but is more marked in the males. Thus, granadensis 
males have the wing 85.25-91.5 mm.; obscurior , 89-96.75; west-coast 
birds, 85.5-88.5. It is impossible to refer the west-coast specimens 
either to granadensis or to obscurior without weakening the characters, 
either of size or color, which distinguish the two forms. I believe, there¬ 
fore, that a new’ subspecies should be recognized from this region as de¬ 
scribed below. 

Records from Perti which belong with obscurior are from Tarapoto, 
\ urimaguas, Cosnipata, and Yahuarmayo. 


Myiozetetes granadensis occidentalis, new subspecies 
Type from Barbacoas, southwestern Colombia. No. 117,977, American Mu¬ 
seum of Natural History. Adult male collected August 12, 1912, by William B. 
Richardson. 


i ^ GNObIS ~ Darker above than M. g. granadensis of southern Central America 
ami with a greater suffusion of yellow on the throat and a lesser average amount of 
white on the forehead. Similar in color to M. g. obscurior of the Amazonian side of 
the Andes and the upper Orinoco region, but size smaller, like granadensis 

RANGB^Westem side of the Andes in Colombia and Ecuador and, presumably, 
extreme northwestern Peri, and easternmost PanamA 
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Description op Type. —Forehead narrowly dull whitish; remainder of exposed 
portions of top of head Deep Grayish Olive, tinged with Yellowish Olive and with 
rather strong dusky brown shaft-streaks; the area immediately behind the fore¬ 
head clearer gray; center of crown with a large, concealed patch of Flame Scar¬ 
let which pales through yellow to whitish on the periphery; back Olive-Citrine with 
definitely contrasting central areas of brown which are not entirely concealed by the 
overlapping olive tips and margins; upper tail-coverts dull brown, with narrow light 
buffy brown margins. Lores sooty brownish, the color passing under the eye and 
involving most of the auricular region; malar area, chin, and throat whitish, strongly 
tinged with yellow; center of breast, sides, flanks, belly, and under tail-coverts 
bright Lemon Chrome; sides of breast dark Olive-Citrine. Wings dark brown with 
outer margins of remiges (except outermost primary) Citron Yellow, narrow on pri¬ 
maries, broader on inner secondaries; greater upper wing-coverts with Citron Yellow 
outer margins; median series with margins of duller yellow around the tips; lesser 
series with still duller and more olive terminal margins; inn er margins of remiges 
dull, pale yellow; under wing-coverts Strontian Yellow. Tail dark brown with 
narrow outer margins Buffy Citrine, nearly obsolete on outermost pair. Bill (in 
dried skin) blackish; feet brownish black. Wmg, 85.5 mm.; tail, 66; exposed cul- 
men, 13; eulmen from base, 16.5; tarsus, 17.5. 

Remarks. —Female much like the male in general coloration but 
smaller and without the scarlet crown-patch or with a very few feathers 
of a duller red. Wing, 80.5-82 mm.; tail, 61-69. 

This form is, in a sense, intermediate between granadensis and ob- 
scurior but its characters are not individually intermediate ones. It 
presents, therefore, a new combination of certain characters of the other 
forms, not intrinsically new characters. Geographically, it is relatively 
isolated. From obscurior it is separated by the heights of the Andes; 
from granadensis it appears to be separated by the whole of eastern 
Panamd. I have no specimens or records of true granadensis farther 
east than the Canal Zone which is the type locality of that form. Bangs 
and Barbour (1922, Bull. Mus. Comp. ZooL, LXV, p. 218) record a male 
and female from Jesusito, near Mt. Sapo, eastern Panama, which they 
found to be like western Colombian birds rather than like Canal Zone 
specimens. Evidently the Jesusito skins also belong to occidenialis . 

In this form, as in obscurior , the gray of the top of the head is darker 
and duller than in granadensis; the whitish forehead seems never to 
reach as great an extreme of broad, silvery white as in the Central Ameri¬ 
can form; the darker olive of the back is rendered still darker by the 
effect of dark mottling from the centers of the feathers. 

As in the related subspecies, young birds differ from adults by gener¬ 
ally duller hues except that the borders of the remiges and their upper 
coverts are cinnam omeous instead of yellow and that the reetrices are 
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encircled by similar cinnamomeous margins. Neither sex in this plum¬ 
age has a scarlet crown-patch. 

Judging by analogy and geographical position, the record of gra/na- 
densis from Tumbez, Peru, must belong with this new form. 

Specimens Examined 

M.g.granadensi8. —Nicaragua: LosSabalos, 1 cf, 2 9. Costarica: Boruca, 
1 Q; Puerto Jimenez, 1 c 1 ; Limdn, 1 cf, 1 9; Palmar, 1 cf. PanamX: [near Lion 
Hill], 1 d\ 1 9 (cotypes of granadensis); Almirante, o cf, 2 9; Boqueron, 1 cf, 
1 9; Bogava, 1 9; Rio Trinidad, above Cuchirbo, 1 9; Ei Banco, Chiriqui, 1 cf; 
Gatun, 2 1 9; Afuera Island, 1 9. 

Af. g. occidentalis— Colombia: Alto Bonito, 2 9; Juntas, 1 9; Barbacoas, 

1 d* (type); San Jos4, Cauca, 1 9; Bagado, 1 cf. Ecuador: San Javier, 2 cf,2 9 ; 
Cachabf, 1 9 ; Xanegal, 1 (?). 

M. g. obscurior. —Colombia: “BogotA,” 2 [cf], 1 [9]; Villavicencio, 1 9; 
Mambito, 1 9. Venezuela: Boca de Sina, Rio CunucunumA, 1 9; LaPrici6n, Rio 
Caura, 1 cf. Ecuador: below San JosA, 1 cf, 3 9; Rio Coca, 1 9; Coca, Rio 
Xapo, 3 S; Macas, 1 cf; mouth of Rio Curaray, 1 cf, 1 9. Psath Rio Seco, west 
of Movobamba, 1 cf, 1 9 ; Juanjul, 1 S ; Orosa, 2 9 ; Sarayacu, 1 cf, 1 9; Lagarto, 

2 cf, 2 9 ; Santa Rosa, 3 cf, 1 9; mouth of Rio Urubamba, 2 cf, 3 9; Astillero, 1 cf; 
La Pampa, 1 9; Rio Tavara, 1 cf; PerenA, 1 cf, 1 9. Bolivia: Todos Santos, 
1 d\l 9. 

Pitangus sulphuratus sulphuratus (Linnaeus) 

Lanins sulphuratus Linnaeus, 1766, *Syst. Nat./ ed. 12, I, p. 137—based on 
Brisson, 1760, ‘Om./ p. 176, PI. xvi; Cayenne. 

Corpus leucogaster Boddaert, 1783, ‘Tabl. PI. Enl./ p. 15—based on Daubenton, 
*P1. Enl./ 249; Cayenne. 

Corvus jiavus Gmelin, 1788, ‘Syst. Xat., * I (1), p. 373—based on Daubenton, 
loc.cit.; Cayenne. 

Peruvian birds appear to be inseparable from Cayenne specimens as 
well as from other examples in a series of two hundred and thirty speci¬ 
mens from various parts of the ascribed range. This range follows the 
south bank of the Amazon eastward to the right bank of the Tapajoz 
and perhaps to ParA, crosses the Amazon to Faro and Monte Alegre, 
and passes northward to the three Guianas, ascends both banks of the 
Rio Negro to near the mouth of the UaupAs, and extends northward from 
eastern Penl to eastern Ecuador. 

Hellmayr [1927, Field Mus. Nat. Hist. Publ., Zool. Ser., XIII (5), 
p. 152] has assigned specimens from Boavista and Serra da Lua, Rio 
Branco, to sulphuratus, but a female from Frechal, Rio Surumii, and 
two of the same sex from Lirnao, Rio Cotinga, upper affluents of the 
Branco, belong to tnmtatis. It may be noted here also that trinitaMs 
occurs on the mainland of Venezuela at Guiria, Paria Peninsula, and El 
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Pilar (Province of Sucre). Two specimens from Ayacucho (Rio Orinoco), 
Venezuela, are far from typical rufipennis although they appear to rep¬ 
resent the extreme of variation in that form in the direction of sulphu¬ 
reous. 

As a matter of fact, all of the Orinocan specimens (excluding those 
from the region of the mouth of that stream which cannot be separated 
from trinitatis), are at one end of the range of variation while the Santa 
Martan specimens are at the other. Birds from near the type locality 
of rufipennis (Caracas, Venezuela) are exactly intermediate. The Santa 
Martan birds are very rufescent on the upper surface; the Orinocan ex¬ 
amples are grayer; the Ayacucho birds are decidedly gray, with hardly 
a tinge of rufous on the back, although the amount of rufous in the 
wings and tail is as in other examples of this form. Certain specimens 
of trinitatis have a nearly equal amount of rufescenee in the wings, in¬ 
cluding Trinidad examples, but they are exceptions. If Caracas and 
other north-Venezuelan birds could be assigned clearly to the Santa 
Martan or Orinocan series, it might be feasible to recognize two sub¬ 
species where now only one may be distinguished with certainty. The 
Colombian birds from the upper Magdalena, including some of the 
trade-skins from “Bogota,” have a slight tendency toward a duller, 
less rufous, tone on the back than lower Magdalena examples which agree 
with Santa Martan birds. 

The two skins from Villavicencio, eastern Colombia, discussed by 
Chapman (1917, Bull. Amer. Mus. Nat. Hist., XXXVI, p. 462) still re¬ 
main unassignable to any recognized form unless to trinitatis . The 
supposedly sharper definition between the rufous and blackish areas of 
wing and tail, in comparison with trinitatis, proves to be of inconstant 
value since it falls within the individual variation of a series of trinitatis. 
Unfortunately, there is a wide area between Villavicencio and the nearest 
point from which trinitatis is known and a very narrow region through 
which any connection could exist without interruption. As stated above, 
the two available specimens from Ayacucho, on the upper Orinoco, seem 
to be intermediate between rufipennis and sulphuratus and do not sug¬ 
gest trinitatis. The upper Rio Negro is occupied by true sulphuratus 
with no observable tendencies in any particular direction. If the Villa¬ 
vicencio birds are trinitatis , as the evidence indicates, the line of con¬ 
nection, if it exists, must pass somewhere near the boundary of Brazil 
and Venezuela, through the Cassiquiare region, and across eastern 
Colombia to the foot of the eastern Andes, an area from which there is 
no record of the species whatever. 
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There are traces of a dusky shaft-streak on the primaries of some 
“Bogota" specimens, but hardly more than in various examples of rufi¬ 
pennis from other parts of its range. All the “Bogota” birds, therefore, 
are assignable to rufipennis and none to trinitatis. A series from extreme 
eastern Colombia might show some clear distinction from trinitatis in 
birds from that region, but at present I am unable to find a satisfactory 
character. If the peculiarities of the Yillavicencio birds are due to 
transition toward sulphuratus from rufipennis , it has taken a different 
course from that followed on the upper Orinoco and may prove to be an 
additional link in the chain of evidence suggesting the subspecific separa¬ 
tion of Orinocan and Colombian representatives of rufipennis. More 
material is needed to unravel the taxonomic tangle here in evidence. 

Additional Peruvian records of sulphuratus are from Tarapoto, Pe- 
bas, and Moyobamba. 

In a comparative study of the Central American forms of the species, 
I am unable to recognize palliatus (van Rossem, 1937, Proc. Biol. Soc. 
Wash.. L, p. 25—Aiamor, Sonora, Mexico) as distinguished from der- 
bianus . In fact, guatimalensis Lafresnaye, is clearly distinguishable 
only when the range is allowed to include Costa Rica, Nicaragua, and 
western Panama, especially the last-named area. Many Guatemalan 
birds may be matched by Mexican and Texan examples. There may be 
some uncertainty with regard to pallidus (Griscom, 1930, Amer. Mus. 
Xovit., No. 414, p. 4—Sacapulas, Guatemala). The type and unique 
example is in molt and the freshly acquired feathers appear to be similar 
to corresponding ones in guatimalensis , while the older, worn plumes may 
not be distinguished from similar worn feathers in some skins from other 
parts of Guatemala. As exception to this generalized statement, the 
under tail-coverts are distinctly paler and less yellowish than in any 
other Guatemalan bird, worn or fresh, and there may be other dif¬ 
ferences which would be apparent in a fully freshly plumaged example. 
Consequently, pallidus may be recognized provisionally until its validity 
can be successfully either substantiated or disproved. 

The distinctions between sulphuratus and maximiliani and between 
maximiliani and bolivianus are not sharply delimited. From eastern 
Perfi along the south bank of the Amazon to the east b ank of the To¬ 
cantins, there is no clear divergence toward maximiliani. As pointed 
out by He llma yr, however, various birds from southeastern Brazil 
closely approximate typical sulphuratus although the average is fairly 
distinct. On the other hand, typical bolivianus from the Bolivian high¬ 
lands is easily distinguishable from maximiMani } but there is a broad 
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area of intergradation in which the population is variously intermediate 
between the two extremes. I follow Hellmayr, therefore, in his delimita¬ 
tion of the distributional areas of these two forms, although the line is 
somewhat arbitrarily drawn. 

Specimens Examined 

P. s. derbianus. —United States: Texas, Brownsville, 37; Hidalgo, 1; Lomita, 
2. Mexico: 58. 

P. s. guatirnalensis .—Guatemala: 30. Costa Rica: 5. Nicaragua: 3, 
PanamI: Almirante, 8; Cocoplum, 8. 

P. s. pallidus. —Guatemala: Sacapulas, 1 cf (type). 

P. s. caucensis .—Colombia: Cali, 7 cf (incl. type), 2 $; La Florida, 1 cf. 

P. s. rufipennis .—Venezuela: Cotiza, Caracas, 1 cf, 1 9 ; Barquismeto, Lara, 
3 cf; Las Trincheras, Carabobo, 1 9; Cuman£, 1 (?); San Antonio, Bermudez, 
1 cf; Cumanacoa, 1 9; San Esteban, 1 (?); Campos Alegre Valley, 1 cf; plain of 
Cumand, 1 9 ; Cuchivano, 1 cf; La Florida, Cumanacoa, 1 cf; Rio Orinoco, Ciudad 
Bolivar, 6 cf, 1 9 ; Altagracia, 1 cf, 6 9 ; Caicara, 2 cf, 1 9 ; Quiribana de Caieara, 
1 9; Ayacucho, 2 cf. Colombia: Santa Marta, 3 cf, 1 9, 1 (?); Bonda, 2 9, 
1 (?); Carthagena, 2 (?); La Playa, 1 cf, 1 (?); Calamar, 3 cf; “N. Antioquia,” 6 (?); 
within 20 miles of Honda, 1 cf; Chicoral, 1 cf; Honda, 1 cf; Andalucia, 1 cf; 
“Bogota,” 9 (?). 

P. s. trinitatis. —Trinidad: Caparo, 6 cf, 4 9 (incl. type); (no locality), 4 (?); 
Chaguaramas, 2 cf; “Geelet,” 1 9; Carenage, 1 cf; Heights of Aripo, 1 cf; 
Pointe Gourde, 1 cf; Princestown, 2 cf. Venezuela: Guiria (Paria Peninsula), 
1 cf; El Pilar (Sucre), 1 9 ; Las Barrancas (Orinoco Delta), 1 cf; “Orinoko-skin,” 
1 (?). Brazil: Rio Cotinga, Limao, 2 9 ; Rio Surumti, Frechal, 1 9. Colombia: 
Villavicencio, 2 9. 

P. s. sulphuratus. —French Guiana: Cayenne, 3 <f, 4 9, 1 (?); Mana, 1 9; 
Approuague, 2 cf, 1 9- Dutch Guiana: near Paramaribo, 3 cf, 4 9, 1 (?); 
Albina, 1 cf, 1 9. British Guiana: Essequibo River, 1 (?); Demerara, 2 (?). 
Brazil: Faro, 7 <f, 7 9; Rio Negro, Igarap6 Cacao Pereira, 30 cf, 8 9, 2 (?); 
Campos Salles, Man&os, 4 cf, 2 9 ; Muirapinima, 1 cf, 1 9; Yavanari, 2 cf, 1 9; 
Santa Maria, 2 cf, 2 9; Tabocal, 4 cf, 3 9 ; Yucabi, 1 cf, 2 9 ; Santa Isabel, 1 cf; 
San Gabriel, 1 cf; “Brazil,” 1 cf, 1 9 ; Rio Tocantins, Baiao, 3 cf, 2 9; Mocajuba, 

3 cf, 2 9 J Rio Xingti, Porto de Moz, 1 cf, 4 9; Tapard, 3 9; Rio Majar#, Re- 
creio, 1 cf; Rio Tapajoz, Aramanay, 5 cf, 5 9; Arumatheua, 1 9; IgarapS Brabo, 

4 cf, 4 9*1 (?); Villa Bella Imperatrlz, Lago Andird, 3 cf, 3 9; Boca Rio AndiriL, 

1 cf; Santa Clara, 8 cf; Rio Madeira, Borba, 4 cf, 1 (?); Igarap5 AuariL, 1 cf, 1 9; 
Rosarinho, 6 cf, 8 9, 1 (?); Santo Antonio de Guajar4, 2 cf, 3 9; Rio Amazonas, 
Teffd, 4 cf, 6 9. Ecuador: Rio Suno, above Avila, 1 cf; Coca, Rfo Napo, 1 cf; 
mouth of Rio Curaray, 3 cf, 4 9 ; mouth of Lagarto Cocha, 1 9 ; “Equateur,” 

2 (?). PERth Puerto Indiana, 1 cf, 2 9; Iquitos, 1 cf; Nauta, 1 9; Orosa, 1 9; 
mouth of Rio Urubamba, 1 cf, 1 9 ; Santa Rosa, Rfo Ucayali, 2 cf, 1 9; Sarayacu, 

5 cf, 1 9 ; Astillero, 3 cf, 1 9; Yurimaguas, 1 cf. 

P. s. rrummUiani. Brazil; State of Bahia, 3 cf, 2 9, 4 (?); Minas Geraes, 
5 9; Santa Catharina, 5 cf, 3 9,2 (?); Cear4,1 cf, 2 9; Parand, 1 9 ; Sao Paulo, 
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1 <?, 2 9; Goyaz, 1 cF, 2 9 ; Rio de Janeiro, 1 cf, 3 9, 2 (?); Matto Grosso, 4 d”, 

2 $; MaranhSo,8 cf,2 9,1 ( ? ). Bolivia.: Trinidad, 1 cF. 

P.«. bdimanus .— Bolivia: 11 cF, 11 9. Paraguay: 5 cF, 1 9. Argentina: 

27 cT, 11 9,2 (?). Brazil: State of Rio Grande do Sul, 10 cF, 7 9,5 (?). 
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EOCENE MOLLUSCA FROM THE SUBATHU GROUP (LUTE¬ 
TIAN) SIMLA HILLS STATE, INDIA 

By H. E. Vokes 1 

In 1922, during the course of an American Museum Expedition whose 
principal object was the collection of vertebrate remains from the Si- 
walik Series, Dr. Bamum Brown made a small collection of mollusca 
from the Eocene deposits in the Simla Hills State. These are from de¬ 
posits referred to the Subathu Group and are here described. 

In 1853-1854, d’Archiac and Haime described the first fossils from the 
Subathu region in their ‘Description des Animaux Fossiles du Groupe 
Nummulitique de PInde.’ They list 49 species, 32 of them being de¬ 
scribed as new. The fauna is poorly preserved, and the majority of the 
identifications are based on internal casts, with the result that many are 
wholly unidentifiable as described and figured in their report. Medli- 
cott (1865, p. 100) lists 17 species of mollusca from his Subathu Group, 
the identifications being with species described by d’Archiac and Haime 
or, in 7 cases, to genus only. 

These are the only previous reports on the fauna from this area. 
Cox (1931a) in his report on the molluscan fauna of the Laki and basal 
Khirthar groups excludes this fauna from his discussion, though referring 
to these species described from Subathu which have been found in the 
Laki Collections. 


SUBATHU GROUP 

The Subathu Group was defined and described by Medlicott (1865, 
pp. 74-100) who states (p. 74) that the group “exhibits a very consider¬ 
able diversity of mineral characters” and gives the following general suc¬ 
cession: 

3. Fine grained, massive sandstones 
2. Gritty, lumpy, bright red clays 
1. Yellowish-brown silt 


Throughout his discussion of these beds, however, he refers to the mid¬ 
dle group as being “red and gray, marly mimmulitic clays” (pp. 77-78, 
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etc.). The strata are much contorted, folded and faulted, but the thick¬ 
ness of the group "can scarcely be less than 3,000 feet” (p. 74). 

LOCALITIES 

Two localities are represented in the collection: 

1. —Twenty-one miles northwest of Simla and five miles northwest of Arid. 
The matrix is a calcareous, yellowish-brown silt, and is referable to the lower beds of 
the group as defined above. 

2. —Twenty-two miles northwest of Simla and six miles northwest of Arid. 
The matrix is a gray, lumpy clay, somewhat mottled reddish brown and is broken 
and contorted. The strata at this locality are reported to be vertical. 

This clay contains a fauna which is similar to that reported by d’Ar- 
chiac and Haime from the "Mames noires” and the middle zone of Med- 
licott’s section is probably to be regarded as that which was referred to 
by d’Arehiac and Haime, despite his assertion (p. 74, footnote) that “I 
fail to recognize in the Subathu section the rocks spoken of by d’Archiac 
as Mames noires and psammite.” 

AGE OF THE SUBATHU FAUNA 

Cox, (1931a), refers the fauna at Subathu to the Lutetian stage, but 
does not state his reasons for so doing. The material in the present 
collection does not offer any definite evidence as to the exact correlation 
of the strata, though there are no forms inconsistent with a Lute tian 
assignment. Most significant is the presence of the genus Euphemx. 
E. jamaicensis (Trechmann), the only species previously described, oc¬ 
curs in the Lutetian of Somaliland and Jamaica, and in the Lower Khir- 
thar, (basal?) Lutetian of India. The genus is represented in our col¬ 
lection by a new species, E. coxi. Involuta daviesi Cox is also a Lower 
Khirthar species, but it is represented in our collection by a fr agmen t 

too poorly preserved to permit certain identification. 

DESCRIPTION OF THE SPE CIES 

A.—Fossils from the locality twenty-one miles northwest of Simla 
and five miles northwest of Axki, lower zone of the Subathu Group. 

Buphbkax Cox, 1931 

Genotype (by original designation).— Pseudohdigmus (t) jamaicensis Trech- 
mann. Eocene. 

Euphenax coxi, new species 
Figure 1 

Honor*Mi.—A.M.N.H. No. 24911; length, 30 mm.; height, 37.1 mm.; diameter 
(both valves), 10 mm. 
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Shell of moderate size, somewhat Pteria-form in outline with a well-marked 
posterior and a s mal l anterior aunculation. The anterior and posterior margins are 
slightly convex to almost parallel, the ventral broadly and regularly rounded. Shell 
very thin, lamellar, the lamellae rising to form a series of radial riblets over the sur¬ 
face, except near the umbo where they have been worn away to expose a series of 
concentric laminae. The hinge consists of a typical vulsellid ligamental pit and a 
groove along the dorsal margin to the end of the posterior aunculation. A feebly 
impressed elongate muscle scar parallels the posterior margin of the shell extending 
approximately two-thirds the height of the shell from immediately below the posterior 
ear. 

Consideration of the great range of variation shown by Cox (1931, 
pp. 177-183, Pl. xx, PL xxi, figs, la, 6, 2) to exist in E . jamaicensis 
makes one hesitate to describe a new species of this genus from strata 
of contemporaneous age. But the differences which separate the pres¬ 
ent form from the genotype seem to be well beyond the limits of varia¬ 
tion indicated for E. jamaicensis, and are of specific import. The valves 
are much less inflated and the shell is equivalved. The presence of a 
marked posterior dorsal wing appears to be distinctive, though it is not 
at all times as strongly developed as on the holotype. In the structure 
of the shell the lamellae do not rise as thin bands equally thick through¬ 
out, as indicated by text figure 1, p. 181 of Cox’s study, but instead are 
relatively thick when they debouch from the shell surface and tend to 
progressively thin toward their outer limits. No cellular structure 
formed by their fusion above the surface of the shell has been observed. 
Near the umbo where these outer laminae have been eroded away, the 
laminated surface of the inner layer of the shell shows no evidence of any 
development of an ornamentation of fine radial grooves. Internally, 
the groove extending along the dorsal margin of the valve is distinctive. 
An apparently similar structure, which seems to be morphologically 
distinct, is shown by Cox (Pl. i, fig. la) extending along the sides of the 
valve. This, however, is formed between the elongate, radially arranged 
cells of the outer layer, and the more compact inner layer of the shell. 
No internal hollow chambers, as indicated by Cox (text figure 2, p. 181), 
can be observed. 

As in E. jamaicensis no anterior muscle scar has been noted, and, if 
as seems most logical, Ewphenax is a member of the VulseUidae , none is 
to be expected. However, the extreme posterior dorsal position of the 
observed scar is a noteworthy and remarkable feature of a monomyarian 
genus. 

OSTREA Lumt, 1758 

Genotype (by subsequent designation, Children, 1823 ).—Ostrea edtdis Li n n A 
Recent. 
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Subgenus Liostrea Dotrymii, 1904 

Genotype (by original designation ).—Liostrea lamettosa (error pro 0. sublamel - 
losa Dunker; see Bull. Geol. Soc. Fr., (4) IV, p. 546). 

Ostrea (Liostrea) cf. rouaulti Mallada 

Ostrea (Liostrea) cf. rouaulti Mallada, Cox, 1931a, p. 63, PI. in, figs. 5,6, 7,8. 

The variations in shape indicated by the specimens figured by Cox 
can be closely matched by material in our collections. 

Cardita BruguiJjre, 1792 

Genotype (by subsequent designation, Children, 1823).— Cardita sulcata 
Bruguidre *= Chama antiquata Linn6. Recent. 

Cardita sp. indet. 

Two casts of a small, inflated Cardita bearing about 20 ribs separated 
by interspaces of approximately equal width occur in the collections. 
The ribs appear to have been rounded or flat-topped, and the casts show 
no evidence of any tripartite characters. The forms resemble C. sub- 
complanata d’Archiac and Haime (1854, p. 252, PI. xxi, figs. 10, 10a), 
but appear to be more inflated than that species. 

A crushed and fragmentary specimen of a Cardita bearing about 17 
ribs, markedly tripartite on the posterior and median portions of the 
valve, is probably to be referred to C. mutabilis d’Archiac and Haime 
(1854, p. 256, PI. xxi, figs. 3-6). (See: Cox, 1931a, p. 69, Pl. hi, 
figs. 14, 15, 16.) The specimen is, however, too incompletely preserved 
to permit definite specific determination. 

Discors Deshayes, 1858 

Genotype (by tautonomy).— Cardium discors Lamarck. Eocene. 

This is the Cardium parisiense d’Orb. of Deshayes (1858, II, p„ 569). 
The only other species included was C. subdiscors d’Orb, so that C. ly - 
ratum Sowerby, cited by Fischer (1887, p. 1038) is not available. 


Discors simlaensis, new species 
Figure 3 

Holotype. A.M.N.H. Iso. 24914; length, 27 nun.; height, 31 mm.; diameter 
(both valves), 19.5 mm. 

Description. Shell of moderate size, inflated, sub-equilateral; umbos moder¬ 
ately small, central; anterior and ventral margins regularly and broadly rounded, 
poeterior ventral margin slightly broken, but sharply rounded, posterior margin 
broadly convex, dorsal margin short and nearly straight; surface ornamentation 
characteristic of the genus, the posterior third of the shell surface marked by 23 
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radial ribs, the anterior 15 of these being moderately well developed and separated 
by interspaces approximately one-half the width of the ribs; the posterior ribs are 
finer, the interspaces linear; the anterior portion of the valve is ornamented by dis¬ 
tant, low, lamellar riblets which are slightly oblique to concentric and tend to be 
obsolete on the central area of the shell; hinge not observed. 

This may be the form referred by Cox (1931a, p. 84) to Cardium bun - 
buryi d’Archiac and Haime (1854, p. 260, PI. xxxiii, figs. 7, 7a), but, 
as illustrated, that species is much more inequilateral and differs mark¬ 
edly in outline from our specimen. 

Panopba Menard, 1807 

Genotype (by subsequent designation, Schmidt, 1818 ).—Mya glycimeris 
Gmelin. Recent. 


Panopea cf. intermedia (J. Sowerby) 

Figure 2 

Panopea cf. intermedia (J. Sowerby), Cox, 1931a, p. 85, Pl. iv, figs. 13a, 6. 

Hypotype.— A.M.N.H. No. 24913; length (incomplete), 33 mm.; height, 19.6 
mm.; diameter (both valves), 18.2 mm. 

One specimen, slightly smaller, but otherwise identical with that 
figured by Cox under the above designation, occurs in the collection. 
It is more complete posteriorly, and the corrugated sculpturing is par¬ 
ticularly well developed in this region. 

The species described by d'Archiac and Haime (1854, p. 232, PI. 
xvi, figs. 2, 2a), as Pavopaea ? subelongata appears to be a venerid, pos¬ 
sibly referable to Macrocallista. 

Gosavia Stoliczxa, 1865 

Genotype (by original designation ).—Voluta squamosa Zekeli. Cretaceous, 
Europe. 


Gosavia humberti (d’Archiac and Haime) 

Figure 7 

VoliUa humberti d’Archiac and Haime, 1854, p. 327, PI. xxxrv, fig. 9. 

Gosavia humberti d'Archiac and Haime, Stoliczka, 1867, p. 73. 

Gosavia humberti (d’Archiac and Haime) Cox, 1931a, pp. 57-8, PI. i, fig. 18. 

Hypotype. —A.M.N.H. No. 24909; length, 61.4 mm.; diameter, 39 mm. 

Two casts referable to this species are in the collections. In attempt¬ 
ing to determine the number of folds on the inner lip (probably five) a 
small area of shell surface was exposed. This bears distant, low, 
rounded spiral threads separated by smooth interspaces approximately 
four times the width of the rib. 



Fig. 1. Euphenax coxi, n. sp. X 1. Holotype, A.M.N.H. No. 24911. 

Fig. 2. Panopea cf. intermedia (J. Sowerby). X 1. Hypotype. A.M.N.H. 
No. 24913. 

Fig. 3. Dtscors simlaensis, n. sp. X 1. Holotype, A.M.N.H. No. 24914. 

Fig. 4. Seila stracheyi (d Archiac and Haime). X 2. Hypotype, A.M.N.H. 
No. 24916. 

Fig. 5. TerebeUum sp. X 1. Figured Specimen, A.M.N.H. No. 24915. 

Fig. 6. “Lyria” broumi, n. sp. X 1. Holotype, A.M.N.H. No. 24910. 

Fig. 7. Gosavta humberti (d* Archiac and Haime). XI. Hypotype, A.M.N.H. 
No. 24909. 

Fig. 8. "Turbo 93 (?), n. sp. X 1, Figured Specimen, A.M.N.H. No. 24912. 
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? Gosavia multidentata (d’Archiac and Haime) 

Voluta muUidentata d’Archiac and Haime, 1854, p. 326, PL xxxn, figs. 1, la. 

Gosavia muUi-dentata d’Archiac and Haime, Stoliczka, 1867, p. 73. 

Gosavia multidentata (d’Archiac and Haime) Cox, 1931a, p. 58. 

One specimen apparently representing the genus Gosavia and dis¬ 
tinguished from G. humberti in possessing convex rather than flat sides 
is questionably referred to G. muMdentata. The spire is, however, rela¬ 
tively higher than shown in the figures of d’Archiac and Haime Qoc. 
cit.). A posterior labial sinus is present. The number of folds on the 
inner lip cannot be determined. 

Conus LinnA 1758 (a. lat.) 

Conus sp. 

A crushed and fragmentary specimen in the collections seems to be 
similar to the form figured by Cox (1931a, PL i, fig. 11) as Conus sp, 
indet. 

INVOLUTA Cox, 1931 

Genotype (by original designation).— Involuta daoiesi Cox, Eocene, Lower 
Kirthar group, India. 


Cf. Involuta daviesi Cox 

Involuta daviesi Cox, 1931a, pp. 58-59, Pl. n, figs. 2a, 5, c (?), 4. 

A fragment of a large individual bearing twelve or thirteen plications 
on the inner lip of the aperture is tentatively referred to this species. 
The shell was relatively very thin. 

Lyria Gray, 1847 

Genotype (by original designation).— Voluta nucleus Lamarck. Recent. 

“Lyria” browni, new species 
Figure 6 

Holotypb. —A.M.N.H. No. 24910; length, (incomplete), 33 mm.; diameter,, 
22.6 mm. 

Description. —The holotype, and only specimen, is incomplete, lacking the 
nuclear whorls, the anterior portion of the body whorl and the aperture. The shell 
is of medium size, moderately high spired, of five post-nuclear whorls, which are 
markedly convex in outline and bear a well-developed sutural shoulder. The 
suture is impressed. The whorls are ornamented by axial ribs, which are slightly 
protractive and sinuous, being somewhat continuous down the spire, 14 on the pen¬ 
ultimate and ante-penultimate whorls, and 19 on the body whorl. 

This species appears to be very similar to that figured by d’Archiac 
and Haime (1854, p. 323, PI. xxxi, figs. 19, 20) as “Volvta jugosa J. de 
C. Sowerby ? var. a.” Sowerby (1840, p. 329, PI. xxvi, fig. 25), re- 
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ferred his species to the Miocene, and Vredenburg (1923, pp. 264, 266) 
states that it occurs in the Gaj formation (Lower Miocene) of Kachh 
and Sind. Fedden (1880, p. 208) indicates that the “Voluta jugosa C. 
Sowerby, et var.” ranges through the Ranikot, Khirthar, and Nari 
Groups in Sind. Cox (1931a) does not include the specimen in his study 
of the material from the Laki Group, which d’Arehiac and Haime de¬ 
scribed. 

“I// 1 browni appears to belong to the group of large species of Lyria 
similar to L. maga Edwards of the Lutetian-Bartonian of Europe and 
L. andersoni Waring of the Domengine stage of California (see: Clark 
and Vokes, 1936, Pl. i, figs. 17,18), but differs from these species in pos¬ 
sessing a larger number of axial ribs. The generic identification of this 
species is based upon the above resemblance and must be considered as 
provisional only. 


“Cassidaria,” new species cf. desori d’Archiac and Haime 

Cf. Cassidaria desori d’Archiac and Haime, 1854, p. 317, PI. xxxi, figs. 2, 
2a. 

A worn fragmentary specimen in the collection somewhat resembles 
this species, which Fedden (1880, p. 208) reports as from the Ranikot 
series. Fedden’s work contains numerous mistakes (see Cox, 1931a, 
p. 25, footnote), and none of the subsequent studies of the Ranikot gas¬ 
tropod faunas list this species. Our specimen differs in possessing a 
slightly less globose body whorl, which has a more sloping shoulder. 
The ornamentation, which is preserved on the shoulder of the whorl, 
shows three primary and four intercalated secondary spiral riblets in 
that area. The surface of the shell over the rest of the whorl is too 
worn to permit accurate study of the sculpturing. 

If the figure of d’Archiac and Haime is to be trusted, the relative 
absence of callus on the inner lip and columella suggests that their species 
is probably to be referred to some genus of the Cassidae other than Cas¬ 
sidaria, Lamarck, 1812 (= Galeodea Link, 1807). Our specimen shows 
a slight callus wash near the siphonal fasciole and suggests a possible 
reference to Casmaria H. and A. Adams, 1857. 


Campanile Bayle, in Fischer, 1884 

Genotype (by subsequent designation, Cossmann, 1889, ‘Catalogue Illustre/ 
Fasc. 4, p. 29 ).—Cerithium giganteum Lamarck. Eocene. 
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Campanile sp. 

One worn fragment, representing approximately two and one-half 
whorls of a large species of Campanile, is present in the collections. The 
whorls are narrow with a diameter about three times their height, slightly 
concave in outline, and possess a moderately prominent shoulder 
immediately below the suture. This shoulder appears to have been 
ornamented with a strong spiral rib, which may, or may not, have been 
tuberculate. Immediately below are seven spirals, the first, third, and 
fifth of which are slightly less than twice the width of the intercalated 
spirals. The columella was plicated and bore at least two folds. 

The specimen has been too greatly crushed to permit accurate de¬ 
terminations of the apical angle, but it appears to have been approxi¬ 
mately 23 degrees. 

This species appears to possess a larger number of spiral ribs, which 
are finer and more closely approximate than those of any described 
species from the Asiatic Eocene deposits. In general, the apical angle 
seems to be smaller than most described forms, and the spire may have 
been relatively higher. This may be only an apparent distinction, how¬ 
ever, since many species of this genus show a tendency toward an in¬ 
crease in the relative widths of the whorls in the later stages of growth, 
with a consequently greater apical angle. 

Ampullella Cox, 1931 

Genotype (by original designation ).—AmpuUaria depressa Lamarck. Eocene. 

Ampullella nuttalli Cox 

AnwpuLlGltl/i nvMoIlz Cox, 1931ct, p. 41, PI. i, figs. 14u, 6. 

One specimen, of approximately five whorls, and smaller in size than 
the holotype, occurs in the collections. The shouldered whorls and the 
strong siphonal fasciole are distinctive. 

“Turbo” (?), new species 
Figure 8 

Figured Specimen. —A.M.N.H. No. 24912; length (incomplete), 27.5 mm.; 
diameter, 34 mm. 

One cast, of three whorls, lacking the apical portion of the shell, is 
totally unlike any form reported from the Asiatic Eocene, insofar as I 
am able to discover. The spire is elevated, the whorls broadly rounded 
and the suture appears to have been linear. The shell was evidently 
thin, and was imperforate. The aperture is subtrigonal in section, but 
the outer lip is broken away and growth lines are not visible, so that it 
is impossible to determine if it was angulate to the periphery. 



10 


AMERICAN MUSEUM NOVITATES [No. 964 


The systematic position of this form is wholly conjectural. It is 
provisionally referred to the genus Turbo ($. lot.) because of the relatively 
high spire and the imperforate base. The thin shell, however, does not 
tend to confirm this assignment. It may prove to be related to Turbo 
(Tarchiardii Yinassa de Regny (1895, p. 36, PL ii, fig. 7) from the Alpine 
Eocene, referred by Cossmann (1918, XI, p. 115, PI. in, fig. 12, and PI. 
x, fig. 45) to the genus Sarmatius Gray, 1840, emended (correctly Sam- 
articus Gray, genotype Turbo samarticus Linnd, Recent), though the 
aperture in that species is rounded rather than trigonal. 

B.—Species from the locality twenty-two miles northwest of Simla 
and six miles northwest of Arki, middle zone of the Subathu Group. 

Cardita mutabilis d’Archiac and Haime 

Cardita mutabilis d’Archiac and Haime, 1854, p. 256, PI. xxi, figs. 3, 6.—Cox, 
1931a, pp. 69-70, PI. m, figs. 14,15,16. 

Cardita dcpressa d’Archiac and Haime, 1854, p. 255, Pi. xxi, figs. 1, 2; not 
Cardita depressa Lamarck, 1819, Hist. Nat. Anim. sans Vert., l w Edit., VI, p. 23; 
nor C. depressa Munster, 1839. 

A number of specimens representing this species are in the collection, 
and appear to confirm the conclusion of Cox (1931a, p. 70) that the two 
species described by d'Archiac and Haime from “Subathoo” “represent 
one and the same variable species.” The elongate, nearly equilateral 
type of the original C. mutabilis is the more abundant form in our col¬ 
lections, and is probably to be considered the normal expression of the 
species. 

Cardita, new species (?) 

Cardita subcomplanata var. a. d’Archiac and Haime, 1854, p. 252, PI xxi figs 
11, a, 6 (not figs. 10, a). 

Four specimens in the collection appear to be referable to the form 
described by d’Archiac and Haime from “Subathoo” as Cardita sub¬ 
complanata var. a. They appear to bear fewer radial ribs, and to be 
more equilateral than that species, though one specimen attains a com¬ 
parable size. 

Terebellttm (Bolten) Roeding, 1798 

Genotype (by tautonomy) .—Bulla terebeUum LinnA Recent. 

TerebeUum sp. 

Figured 

TerebeUum fusiforme Lamarck ?, d’Archiac and Haime, 1854, p. 335, PL xxxn, 
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Figured Specimen.— A.M.N.H. No, 24915; length, 26 mm.; diameter, 9.6 mm. 

A single specimen of this genus is noted. It agrees with the form 
figured by d’Archiae and Haime as T. fusiforme Lam. ?, but differs from 
the Paris Basin species in having a more convex outline, and in being 
relatively wider in proportion to the length of the shell. The spire is 
higher and the whorls appear to have been slightly shouldered. 

Seila A. Adams, 1861 

Genotype (by subsequent designation, Fischer, 1884).— Cerithiop&is dextroversa 
(Adams and Reeve) (= Triphoria dextroversa Adams and Reeve). Recent. 

Seila stracheyi (d’Archiac and Haime) 

Figure 4 

Cerithium stracheyi d’Archiac and Haime, 1864, p. 304, PL rare, figs. 9, 9a. 
Meducott, 1864, p. 100. 

Seila stracheyi d’Archiac, Cossmann, 1906, Ess. Paleoconch. Comp., VH, p. 154. 

Hypotype. —A.M.N.H. No. 24916; length (incomplete), 12.8 mm.; diameter, 
3.7 mm. 

• This is the most abundantly represented species in the collection. 
The three primary spiral ribs appear to be present on all post-nuclear 
whorls. The earliest of these seem to have the anterior rib more strongly 
developed than the others, and the whorls tend to be slightly keeled. 

The outline of the whorls on our specimens is somewhat more convex 
than indicated in the original figure, and the species superficially re¬ 
sembles, and might be mistaken for, Turritella hollandi Cossmann and 
Pissarro (1909, p. 60, PI. v, figs. 17-19) from the Ranikot series. That 
species attains a larger size, and has a somewhat more deeply channeled 
suture. 

The nucleus is not present on any of the specimens, and the reference 
to the genus Seila is based upon its resemblance to the species from the 
Paris Basin Eocene referred to that genus by Cos sm a nn (loc. ciL). He, 
however, cites Cerithium trilineatum Phil, as the type of the genus 
Seila. This species is not available, for Adams states (Ann. and Mag. 
Nat. Hist., (3) VII, p. 131) that the “section” was“founded on Triphoris 
dextroversus Adams and Reeve and a new species” [Cerithiopeis (Seila) 
cingulata A. Adams]. 

Cerithiidae indet. 

A fragment, 2.3 mm. in length, consisting of two whorls of a sma ll 
species of Cerithiidae, is worthy of mention because of the characteristic 
nature of the sculpturing. Immediately anterior to the suture is a row 
of strong, slightly elongate nodes bom on a weak, low spiral rib. Below 
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this, and separated by an interspace approximately as wide as the nodes, 
is another low spiral bearing strong rounded nodes, separated from each 
other by spaces of equal width. These nodes are slightly offset to the 
right in relation to the upper row. The interspace between the two rows 
is marked by a single simple, spiral riblet. The area of the shell from 
this second row of nodes to the next suture line is divided into equal 
parts by three primary spirals, the upper two of which are strongly 
granulate, but not definitely noded. The posterior spiral is simple. 

Cf. Cepatia cepacaea Lamarck 

A single, very immature specimen of a naticoid gastropod resembles 
similarly immature specimens of the above species from the Eocene of 
the Paris Basin. 
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AN ANCIENT EUSUCHIAN CROCODILE FROM 
PATAGONIA 1 

By George Gaylord Simpson 

Much work has recently been done on South American Crocodilia, 
recent and fossil, and their relationships and history are proving to have 
unusual interest both in themselves and in relation to the general faunal 
history of South America. This is particularly striking as regards the 
Cretaceous and Tertiary forms (see, among others, the papers by Rus- 
coni, by Patterson, and by me cited in the references at the end of this 
paper). In 1931, the First Searritt Expedition collected an unusual 
specimen which was turned over to Dr. Mook for study some years ago. 
His other duties and researches have so far made it impossible for him 
to identify or publish this specimen. Since a record of the specimen is 
an immediate necessity for South American studies being carried on by 
several different students and since I have in hand work on related 
animals and general problems, Dr. Mook has kindly turned this speci¬ 
men back to me for preliminary study. The present paper carries this 
study only as far as necessary for these general purposes and it is hoped 
that Dr. Mook will later be able to give a more detailed account of the 
whole skeleton. 


TAXONOMY 
ORDER CROCODILIA 
SUBORDER EUSUCHIA 
Family Crocodilidae 
Subfamily Leidyosuchinae 

NECROSUCHUS, 8 NEW GENUS 

Type.— Necrosuchus ionensis, new species. 

Distribution. —Salamanca Formation, Patagonia. 

Diagnosis. —Vertebrae strongly procoelous and skeleton generally eusuchian in 
character. Jaw long brevirostral. Dentary slender, depth exceeding width pos¬ 
terior to the eighth tooth. Mandible pointed anteriorly, narrow across symphysis, 
and not noticeably expanded at fourth tooth. Symphysis of dentary ending opposite 
the posterior end of the fourth tooth. Splenial entering symphysis, reaching alveolar 

1 Publications of the Searritt Expeditions, No. 30. . 

* Norpto, dead, + <roux°*, ciocodfle—a sufficiently appropriate name, suggested by the fact 
that when we were collecting it a well-meaning lady asked us if it were dead. 



Necrosuchus ionensis. Eight dentary of type, Amer. Mus. No. 3219. Internal, superior, and external views. 
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border at seventeenth tooth. Sculpture on dentary slight, pits sparse except in 
symphysial region. Eighteen teeth in dentary. First two teeth large and subequal, 
third smaller, and fourth larger. Fifth to tenth alveoli well differentiated as a series 
of small individual size. From the eleventh to thirteenth the aveoli increase regularly 
in size, the thirteenth being nearly as large as the fourth, then they decrease more 
slowly to the last, eighteenth. Crowns of fifth and fifteenth teeth, at least, acutely 
pointed, with numerous carinae radiating from the tip. 

Necrosuchus ionensis, 1 new species 

Type. —Amer. Mus. No. 3219, right dentary and most of postcranial skeleton. 
Found by Olegario Garcia Fanjul, First Scarritt Expedition, April 3, 1931. 

Horizon and Locality. —Summit of the Salamanca Formation, Uppermost 
Cretaceous or Basal Tertiary, on the Estancia Las Violetas, near Malaspina, Chubut, 
Argentina. 

Diagnosis. —Sole known species of genus as defined above. 

OCCURRENCE AND AGE 

Necrosuchus occurs at a particularly crucial point in Patagonian 
stratigraphy. For this reason and because the origins of most South 
American fossil crocodiles have been very inadequately recorded, its 
provenience will be given in some detail. 

The Estancia las Violetas of Alfonso Men&idez Behety is very near 
(southeast of) the intersection of the 45th parallel south and the 67th 
meridian west, about ten kilometers south-southeast of the small settle¬ 
ment of Malaspina and about thirty kilometers west-northwest of the 
port of Bustamante in Chubut Territory, central Patagonia, Argentina. 
It is in a caiiad6n on the east (Atlantic) slope of a high flat-topped ridge 
connecting the Pampa de Castillo with the Meseta de Montemayor, 
and is about twenty-two kilometers from the present shore in a straight 
line to its nearest point, to the southeast. 

Immediately below, southeast of, the estancia buildings there begins 
a great east-facing barranca which hence extends southward for approxi¬ 
mately two leagues. The type of Necrosuchus ionensis came from the 
base of this barranca at its northern end. The following section was 
measured at this point (oldest beds at bottom): 


Feet 

а . —Patagonian marine, probably in place but perhaps somewhat 

slumped. (not measured) 

б. —Outcrop covered... 10 

c .—Poorly exposed white tuff, clay, fine sand and fine conglomer¬ 
ate, often with a basal black clay. ca.40 

1 Latin, ion (in Pliny), violet, -ensis, from the locality, Las Violetas. 
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Feet 

d. —Very irregular platy tuff, white with red and yellow spots... 4 

e. —White T soft tuff, the upper foot or so silicified and purplish... 6 

/.—Hard tuff, brown and vesicular when weathered... 6 

g. —Soft ash-gray tuff. 6 

h. —Buff to reddish tuff, the upper part hard and weathering vesicu¬ 

lar. 7 

i. —Yellowish or gray-green sand, probably volcanic, with some 

lava pebbles. c &-20 

j. —Rather massive gray-green to brownish tuffs grading into vol¬ 

canic sand with pebbles of pumice. ca.60 

k. —A hard concretionary band weathering brown. 1 

l. —Pale gray tuff with concretions. 15 

m. —Fine sand and gray clay. 10 

n. —Thin-bedded platy gray sandstone. 15* 

a.—Fine and coarse sand and gravel with innumerable pieces of 

fossil wood: Horizon of Necrosuchus ionen&is . 15* 

p .—Glauconitic bed with oyster shells. (base not 

exposed) 


The upper part of the section includes the base of the marine Pata¬ 
gonian, Basal Miocene, and what is evidently a truncated Rio Chico- 
Casamayor series with a possible facial equivalent of the so-called argiles 
fissilaires . A few scanty mammal bones, not exactly identifiable but 
surely early Tertiary, were found in bed c. No fossils were found in 
beds d-n. The upper beds are not pertinent here and need not be further 
discussed in this paper, although they are of unusual stratigraphic in¬ 
terest. 

From its stratigraphic position and from its character in exposures 
farther south, into which it can be traced almost continuously, the bed 
m of the above section is almost surely the guide horizon called “banco 
negro’' or “banco negro inferior” in the vicinity of Pico Salamanca, al¬ 
though at the exact point where the present section was measured it is 
not black and is otherwise atypical. Similarly beds n and o are not 
green at this spot and are also atypical but seem to correspond with the 
“banco verde” of the coastal region farther south. The “banco negro” 
is commonly taken by convention as the base of the supra-Salamancan 
series. What this series should be called at any particular point is still 
very doubtful. It may be the base of the Rio Chico or there may be, 
at least in some places, an intercalated series between the Salamanca 
and the Rio Chico of distinct age or facies. The “banco negro” gener¬ 
ally seems to be conformable or at most only locally disconformable on 
the Salamanca. In this section it is apparently conformable. 
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The “ banco verde” is generally taken as the summit of the Salamanca 
and this seems to be the character of our bed o and perhaps also n. 
Bed p is certainly part of the true marine Salamanca and although o is of 
quite different facies, it is probably conformable on and part of the same 
series as p. From the general distribution of the S alaman ca, this 
locality is not far from the western limit of that sea. Bed p was prob¬ 
ably deposited in shallow epicontinental waters, despite the presence 
of glauconite. Bed o seems to represent a beach, lagoon, or estuarine 
deposit at, or very near, the shore of the Salamanca sea and formed here 
when the sea was retreating to the eastward, not to return until the 
much later Patagonian transgression. The abundant wood in this bed, 
although completely silicified, has in some places, including this locality, 
exactly the appearance of driftwood piled up under recent shore or 
estuarine conditions. 

If this interpretation is correct, the bed o, where Necrosuchus was 
found, may be synchronous with a marine horizon in the Salamanca 
farther south along the present coast, where the Salamanca sea was 
deeper and of longer duration, and with terrestrial deposits farther 
inland, beyond the area of the Salamanca sea, probably included in the 
summit of the nominal Chubutiano although in this case surely some¬ 
what and perhaps decidedly younger than typical Chubutiano. 

Ameghino considered the Salamanca Formation to be of Cenomanian 
age. Most recent authors (e.g., Feruglio, 1929) call it Senonian. It is 
impossible to review all the very complex evidence here, but as far as I 
am able to judge, it appears to set the Senonian as the upper limit of 
possible age and does not appear to exclude the possibility or even the 
probability of a lesser age, perhaps Danian or Montian. I suspect that 
the Salamanca lies almost on the Cretaceous-Tertiary line, as this line is 
commonly drawn by vertebrate paleontologists (e.g., between Danian 
and Montian or between Hell Creek and Puerco equivalents). It may 
be terminal Cretaceous or it may well be early Paleocene. The condi¬ 
tion is strikingly similar to that of the Cannonball in North America. 

This tentative conclusion was reached before studying Necrosuchus . 
The evidence of this single form, of a conservative group, is of course not 
conclusive, but it is consistent with this conclusion as to age and it is 
probably more consistent with it than with any other opinion. Necro¬ 
suchus is surely a eusuchian and generally modern in type. Its closest 
ally is probably Leidyosuchus in North America, a genus known from 
Belly River to Torrejon, or roughly Upper Senonian to late Montian or 
early Thanetian. The known distribution of Leidyosuchus thus nearly 
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corresponds with the limits placed on the possible age of the Salamanca, 
at the summit of which occurs this close ally of Leidyosuchus. There is 
some reason to believe that Necrosuchus in Patagonia would be younger 
than the earlier appearances of Leidyosuchus in North America, a sug¬ 
gestion far from conclusive but carrying some weight in the absence of 
conflicting evidence. 

DESCRIPTIVE NOTES 

The skeleton consists of most of the trunk, with articulated verte¬ 
brae, ribs, scutes, and fore and hind limbs, with an associated dentary. 
The dentary is the most characteristic bone preserved and since it proves 
adequate for positive diagnosis and determination of affinities the present 
preliminary paper is based almost entirely on this bone. The post- 
cranial elements, not yet completely prepared, have been examined 
sufficiently to show that they agree with the evidence of the dentary. 
Although less characteristic than cranial parts, these skeletal remains are 
nevertheless of much interest and will be described later. They are 
unusually well preserved; for instance, the partly cartilaginous sternum 
and sternal ribs are articulated and clearly shown. 

The skeleton is that of a thoroughly modernized, eusuchian crocodile, 
differing in numerous details but in no fundamental features from other 
known members of this general group. 

Most of the important characters of the dentary are given in the 
generic diagnosis. The splenial is missing, but the surface on the 
dentarv to which it was applied is sharply defined and shows beyond 
doubt that the splenial did enter the symphysis. There is a foramen in 
the dentary on the lower rim of the alveolar canal, posterior to the 
symphysis, probably correlated with the presence of an aperture in the 
splenial at this point, as in Leidyosuchus. The alveolar border is moder¬ 
ately “festooned,falling somewhat between first and fourth teeth, 
more markedly between fourth and thirteenth, and thereafter straight. 
The alveoli are all complete, well separated, and about equally spaced 
throughout. The twelfth and thirteenth teeth are closer than the 
others, but even their alveoli are not in contact. The fourth alveolus is 
definitely spaced from either the third or fifth, despite its enlargement. 

Although only the fifth and fifteenth teeth have the crowns preserved, 
analogy with related forms makes it probable that their simila rity indi¬ 
cates essential lack of differentiation in form in the whole series. They 
are sharply pointed, subconical but with curved crowns, with the usual 
fore-and-aft crests barely indicated but with numerous well-defined. 
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subequal, radiating carinae. Although tooth form is generally of little 
value in identifying crocodiles, these do appear to be distinctive from 
most or all of the known possibly related genera. 

TOOTH DIFFERENTIATION 

The crocodiles are, in general, homodont animals. It is, however, 
well known that within this group there may be considerable diff erence 
in form between the various teeth of one individual and that even when 
all the teeth have approximately the same form they may differ mark¬ 
edly in size. Such tooth differentiation is particularly str ikin g in 
various alligatorids, including the South American caiman-group, and 
it is also typical of Leidyosuchus and Necrosuchus . In attempting to 
classify Necrosuchus ionensis largely on the characters of its dentary, 1 
it was necessary to analyze this differentiation and to estimate its 
significance. The methods and results are here given from the point 
of view of the study of the affinities of this single species, but these 
results suggest that tooth differentiation among crocodiles is more 
exactly measurable and more significant than has hitherto appeared 
and that it will be worth while to employ similar methods more widely 
in the study of this group. 

Tooth differentiation in form is seen in its extreme among Crocodilia 
in Allognathosuchus, with fairly typical crocodilian teeth (but highly 
differentiated in size) in the front part of the jaw and depressed, crush¬ 
ing teeth (not much differentiated in size) in the posterior part. Al¬ 
though aberrantly strong in this genus, such qualitative differentiation 
is characteristic of the Alligatoridae and occurs in great or small degree 
in most genera of that family. It is nearly or quite absent in Leidyo¬ 
suchus, Necrosuchus, and in the Grocodilidae generally. 

On the other hand, Leidyosuchus and Necrosuchus have quantitative 
differentiation almost equal in degree to that of the jacar6-like alliga¬ 
torids and similar, but not the same, in kind. This pattern of quantita¬ 
tive differentiation is clearly shown in the accompanying graphs (Figs. 
2, 3), in which the serial numbers of the teeth are used as abscissas and 
the anteroposterior diameters of their alveolar mouths as ordinates, 

1 It has been implied that Eocaiman Simpson was based on inadequate material, although 
as a matter of fact it is the best known and most exactly identifiable of all South American Tertiary 
croeodilians and also by far the most precisely recorded as to horizon and locality. To anticipate 
the same reproach as to Necrosuchus: its dentary alone is a more adequate type than are the types 
of any South American Tertiary species except that of Eocaiman caiemmsia; the comparative study 
here recorded showed that this dentary is very exactly identifiable (were this not true, it would not 
have been named); this is accompanied by an unusually well-preserved skeleton that supports and 
extends the evidence of the dentary although detailed study of it proved to be unnecessary for pres¬ 
ent purposes: and its origin is better known than is that of any other South American fossil croco¬ 
dile except Eocaiman. 
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with a line joining the points so determined giving a pattern for each 

single specimen. . . 

The first noteworthy fact is that these patterns are characteristic 

for the specimens here treated and may be inferred to be so for the 
species. Each has a distinctive pattern and the obvious resemblances 
and differences between these patterns correspond in an unexpectedly 
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Fig. 2. Mandibular alveolar proportions in jacar6-like crocodilians. The ver¬ 
tical scale represents anteroposterior diameters of alveoli, the horizontal scale the 
serial numbers of the alveoli. Data for Jacart paranensis and praecursor from Rus- 
coni. The measurements for the large species J. paranensis have been divided by 
two to facilitate comparison of the dental pattern with the smaller species. 

clear and exact way with the views as to classification and affinities 
based on other criteria. Thus specimens of the three species already 
referred to Jacart (by Patterson, who calls the genus Caiman ) on other 
grounds obviously give mere variants of the same pattern, which is hence 
(subject to more extended investigation) inferred to be generic. The 
type of Eocaiman cavemensis differs more from these three species t han 
they do among themselves, but has some basic resemblance to them and 
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resembles them more than it does Crocodilus americanus , for insta nce, 
which is in agreement with the conclusion reached on other criteria that 
it belongs to a distinct genus of the Jacari- group. 

In the other series of graphs (Fig. 3), Necrosuchus ionensis is shown 
to give only a slight variant of the Leidyosuchus stembergii pattern, and 
this sort of pattern is seen to be unlike that of the jacarfe and also 
unlike that of a typical true crocodile, Crocodilus americanus . 

The most striking mandibular tooth size characters of the JacarS- 
group (including Caiman) 1 seem to be:. 

1. —First and fourth teeth subequal, larger than any others in the jaw with occa¬ 
sionally a single exception. 

2. —Second and third teeth markedly smaller than first or fourth, usually sub¬ 
equal. (1 and 2 were also true of Eocaiman cavernensis although the first two alveoli 
do not permit exact measurement.) 

3. —Fourth tooth followed by a series of six to eight smaller teeth, the smallest 
tooth in the jaw occurring in this series. 

4. —A single tooth, eleventh to thirteenth in various cases, enlarged, nearly or 
quite as large as the fourth, with the series becoming abruptly smaller both anterior 
and posterior to it. 

5. —Size differentiation as a whole strongly developed. 

6. —Total number of teeth 18 to 22. 


The characters of Necrosuchus and Leidyosuchus are: 

1.—First tooth smaller than fourth; fourth the largest in the jaw but first 
equalled or exceeded by the thirteenth and sometimes by others. 


1 The nomenclature of recent crocodilians is in such a confused state that uniformity can 
probably never be achieved under the International Rules. It is an obvious ease for consideration 
by the Commission, as has repeatedly been pointed out, but I am not aware that anything has been 
done about this. In general 1 have insisted, and still do insist, on strict adherence to the Rules, but 
the present situation, where their application is doubtful for part and absurd for the rest, is too 
much for even the most generous attitude toward Rules and Commission. I give below three sets 
of names applied by three authors to some of the genera and species involved in this paper. Werner 
attempts to follow the Rules strictly, but even here the use of Jacaretinga rather than Caiman for 
the genus usually called Jacart is possibly incorrect under the Rules and he has fallen into at least 
one definite error. Separation of Mdanosuchus as a genus is a matter of opinion. Crocodylus 
nil otic us is worthy of note as a name applied in this system to a reptile not even belonging to the 
same family as the crocodile and not occurring within thousands of miles of the Nile ; Schmidt 
follows his own interpretation of the Rules in the use of Caiman and common sense in rejecting 
Crocodilus (or Crocodylus) and niloticus as generic or specific names in the South American Alliga- 
toridae. Mook’s nomenclature follows almost universal usage, except that Jacaretinga has recently 
been often used for Jacart. 


Werner (1933) 
Champ8e 
C. acuta 
Jacaretinga 
J . crocodilus 
Melanosuchus 
M. niger 
Crocodylus 
C. niloticus 


Schmidt (1928) 
Crocodilus 
C. ocutus 
Caiman 
C. sclerops 
* Caiman 
C. niger 
Paleosuchus 
P . trigonatU8 


Mook (1921) 
Crocodilus 
C. americanus 
JacarS 
J . sclerops 
— Jacari 
J. niger 
Caiman 

C. trigonatus 


I will not use Werner’s arrangement, unless or until it is confirmed and made official by the 
Commission. Pending this, I see little reason to follow Schmidt. If one is going to disregard the 
Rules, it may as well be in favor of the most common and most generally understood usage. Mook s 
nomenclature represents this usage as well as does any one authoritative arrangement, and I shall 
follow it. 
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2. —Second and third teeth slightly unequal, one of them about equal in size 
to the first. 

3. —A series of smaller teeth including among them the smallest in the jaw, 
following the fourths as in the Jacari-hke genera. 

4. —JThirteenth tooth (exact position perhaps variable with more material) 
enlarged and nearly equal to fourth, approximately as in the Jacari-g roup, but tran¬ 
sition to this tooth somewhat less abrupt anteriorly and markedly less so posteriorly, 
some of the more posterior teeth being nearly or quite equal to the thirteenth in size. 

5. —Size differentiation well developed, but somewhat less than in the Jacari - 
group. 

6. —-Total number of teeth in early species 18 or 19, within the Jacari-group range 
(but number considerably greater in the Paleocene species of L&idyosuchm ). 



j u _ Crocodilus Americ&nus 

a _ I I 1. I 1 1 I f I 1 I 1 1 I I i I 1 i 

°0 1 2 3 4 5 6 7 8 9 10 H 12 13 14 15 16 17 18 19 20 + 


Fig. 3. Mandibular alveolar patterns in Necrosuchus , Leidyosuchus, and Cro¬ 
codilus. The vertical scale represents anteroposterior diameters of alveoli, the hori¬ 
zontal scale serial numbers of the alveoli. 


These differences from the jacarfe are, on the whole, points of re¬ 
semblance to Crocodilus and closely allied forms. The corresponding 
characters of Crocodilus appear to be as follows, subject to emendation 
since I have made no attempt to measure and plot a majority of the 
species of this protean genus: 

1* First tooth equal to or slightly'" smaller than fourth; the fourth usually 
equalled by two or several posterior teeth. 

2. —Second and third teeth subequal, usually slightly smaller than first. 

3. —Fifth tooth abruptly smaller than fourth and either the smallest in the jaw 
or about equal to the third; after the fifth the series increases steadily in size to about 
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the tenth or eleventh and there is no markedly differentiated small series as in the 
preceding two groups. 

4. Teeth from about the eleventh to the end of the series subequal and nearly 
or quite equal to the fourth; there is often a tendency for the eleventh tooth to be 
somewhat the largest. 

5. —Size differentiation markedly less than in either of the preceding two groups. 

6. —Total number of teeth usually 15. 

These graphs show the kind or pattern of size differentiation. It 
is more difficult to measure and to compare the degree of such differen¬ 
tiation in any adequate way. For this purpose a coefficient of differ¬ 
entiation is tentatively proposed that seems to fill the need for the 
particular groups here discussed. It is taken as one hundred times the 
mean deviation divided by the arithmetic mean of the anteroposterior 
diameters of the first fourteen mandibular alveoli for each individual. 1 
The mean deviation for all the teeth is a measure of average size differ¬ 
ences, hence of size differentiation, but is not comparable from one 
species or specimen to another because it depends also on absolute size 
and on the number of teeth, which are foreign to the character for which 
a measure is sought. These are eliminated by limiting the alveoli 
involved to the first fourteen and by dividing by the mean. In the 
groups of immediate interest here, the size differentiation is largely in 
the teeth anterior to the fifteenth. The number of rather uniform teeth 
posterior to the fourteenth varies from one in Crocodilus to fourteen in 
Leidyosuchus multidentatus. Obviously if all the teeth were included in 
the coefficient the figures for these two would not be comparable: that 
for Crocodilus (all species) would be relatively too high and for Leidyo¬ 
suchus multidentatus (and to less extent other species of that genus) 
relatively too low. Basing the coefficient only on the anterior teeth, 
where the principal differentiation does occur, is a valid and simple way 
to avoid this difficulty, although not a pei^ect solution. Dividing by 
the mean makes the figure independent of the absolute size and permits 
valid comparison between individuals and species of different sizes. 
For instance, Jacari paranensis is clearly a typical Jacari as regards 
size differentiation, but the mean deviation for the first fourteen alveoli 
in an individual is 4.7 mm. as compared with only 1.6 mm. for an indi¬ 
vidual of Jacari sclerops: the figures are not comparable because J. 
paranensis is much larger. Their coefficients are nearly the same. 

1 Calculated by adding the individual measurements, dividing by fourteen (giving the 
arithmetic mean), subtracting each measurement from this ngure (giving the deviations), adding 
these deviations without regard to their signs, dividing by fourteen (giving mean deviation), divid¬ 
ing by the arithmetic mean, and multmlying by one hundred. This is a short senes of easy anth- 
metical operations and is not as complicated in operation as it may sound in words. No simpler 
process seems to give a satisfactory result. 


12 AMERICAN MUSEUM NOVITATES [No. 965 

Coefficients thus calculated for individuals of some of the species 
here mentioned are: 


Jacari paranensis . 27.7 

Jcxxvrk sderops . 24.6 

Leidyo8uchus stembergii . 22.3 

Necrosuchus ionensis . 21.5 

Crocodilus americanus . 11-9 


COMPARISONS AND RELATIONSHIPS 

Aside from some Jurassic fragments with no bearing on the present 
case, most of the known South American fossil crocodiles come from 
five different general regions. There are late Cretaceous and early 
Tertiary forms from Patagonia, late Cretaceous forms from Uruguay, 
Upper Cretaceous forms from Bahia and Pernambuco provinces in 
Brazil, late Miocene or early Pliocene forms from the ParanA, and 
Upper Tertiary forms from the Bio Purus in Brazil. The Parand and 
Purus faunas, imperfectly known in both cases, include jacar6~like and 
gavial-like species all quite unlike Necrosuchus. The Uruguay and the 
Bahia-Pemambuco crocodiles, mentioned on a later page, are all meso- 
suehians, as far as known, and still more distant from Necrosuchus . 
In Patagonia Notosuchus , Cynodoiztosuchus , and Microsuchus , probably 
from the Cretaceous, are also mesosuchians. 

Regarding another Patagonian crocodile, Symptosuchus , only the 
following brief diagnosis has been published (literal translation from 
Ameghino, 1899, pp. 9-10): 

ki In the family Goniopholidae there is to be added Symptosuchus 
contortidens , new genus and species, of much greater size than Notosu¬ 
chus. Teeth conical-pointed, slender, somewhat curved, with longi¬ 
tudinal crests, prominent and slightly spiral, which converge toward the 
end of the crown but without reaching the apex; bod 3 r armored, with 
dermal plates decorated with the same sculpture as in the caimans. 
Cretaceous of Patagonia (Guaranitic Formation)." 

The type material evidently included only one or more loose teeth 
and one or more loose plates, and there is a decided possibility that the 
genus and species are not recognizable. As far as I know, this material 
has never been restudied, figured, or more fully described, and it is not 
at present available to me. The reference to the Goniopholidae (to 
which the notosuchids were then also referred) would exclude relation¬ 
ship to Necrosuchus if confirmed, but it was probably not based on any 
concrete evidence but only on the fact that only supposed goniopholids, 
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i.e., notosuchids, were then known from beds of comparable age in 
Patagonia. 

The longitudinal crests” of the teeth may have been like the carinae 
of Necrosuchus , but nothing is said as to their number and in Necrosu¬ 
chus they are not spiral and do reach the apex. The two genera are 
probably distinct, as far as the data on Symptosuchics give an y basis for 
decision, and everything known of the latter is so vague and uncharac¬ 
teristic that in any case it is advisable to have a distinctive name for the 
fully characteristic and well known material of Necrosuchus. The 
age of Symptosuchus is unknown. Ameghino’s “Guaranitic” included 
at least eight quite different formations ranging from Cretaceous to 
Oligocene in age. 

Eocaiman (see Simpson, 1933), from the Casamayor, Eocene, was 
already definitely Jamrk- like and a member of this group of South 
American alligatorids. It differs from Necrosuchus in many ways: the 
tooth differentiation is characteristically different, its teeth do not have 
strong, subequal, multiple carinae, the posterior teeth have low and 
laterally compressed crowns, 1 the symphysis is markedly wider and 
slightly shallower, the splenial does not enter the symphysis, and the 
dentary as a whole is relatively shorter and stouter. It is unlikely that 
Eocaiman and Necrosuchus are closely related within the Eusuchia and 
almost impossible that Necrosuchus is ancestral to Eocaiman . 

Kuhn (1933) has recently described a few fragments found by von 
Huene at Punta Peligro. 2 Although not found in place, these are re¬ 
corded as from the“Schwarzen Leitschicht,” that is, the u Banco Negro 
Inferior” of local geologists, which immediately overlies the probable 
equivalent of the bed in which Necrosuchus was found. Kuhn identified 
the specimens as cf. Holops , cf. Bottosaurus , cf. Leidyosuchus , gen. 
indet. non Leidyosuchus, and gen. indet. These rolled, broken, and 
uncharacteristic fragments, the largest 57 mm. in length, are not de¬ 
terminable beyond the fact that at least one procoelous, eusuchian 
crocodile is present. Probably some of these specimens belonged to 
Necrosuchus , but detailed comparison would have no particular interest 
or value. The comparisons with Holops and Bottosaurus are incon¬ 
clusive and in part based on somewhat mistaken grounds. They do not 
need discussion, nor should these genera now be listed in the Patagonian 


i Contrary to a criticism that has been made, this is a decided point of resemblance to, not of 
difference from, the genus Jacari . . , „ „ „ .. , , 

* This is essentially the type locality of the Salamanca Formation, as the formation is not 
exposed on Pico Salamanca and is well exposed at Punta Peligro, near the peak for which the forma¬ 
tion is named. 
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fa una . K uhn ’s paper was, however, important as giving the first 
certain record of pre-Casamayor eusuchians in South America. 

With the exception of the nearly contemporaneous and not exactly 
identified or named fragments described by Kuhn, Necrosuchus is thus 
quite unlike any previously known South American crocodilians. It is, 
however, closely similar to the North American genus Leidyosuchus 
Lambe, 1908, with its species L. canadensis Lambe, 1908, from the 
Belly River of Alberta, L. sternbergii Gilmore, 1910, from the Lance 
(sensu strido) of Wyoming, L. acutidentaius Sternberg, 1932, from the 
ITpper Ravenscrag of Alberta, and L. muliidentatus Mook, 1930, from 
the Torrejon of New Mexico. It shows the following principal differ¬ 
ences from these as a group: 

1. —Teeth with many carinae; those of Leidyosuchus with only two and other¬ 
wise nearly smooth. 

2. — First and second mandibular teeth subequal, third smaller; in Leidyosuchus 
canadensis (type of genus) and L. sternbergii the second is smaller than the first and 
the third larger than either, but in the aberrant L. multidentatus the proportions are 
more as in Necrosuchus, while in L. acutidentatus the third and fourth teeth are nearly 
equal. 

3. —Number of mandibular teeth 18; 18,21, 20, and 28, respectively, in the four 
species of Leidyosuchus. 

4. —Symphysis more pointed, less expanded. 

5. -—Fourth tooth pointing more upward, outer contour of dentary not bulging 
outward here. 

6. —Splenial reaching alveolar border somewhat more posteriorly (except L. 
multidentatus). 

7. —Posterior part of dentarv higher and more slender. 

8. —Alveoli all discrete and well spaced; in Leidyosuchus the posterior alveoli 
and sometimes also the third and fourth tend to run together, but this is least notice¬ 
able in L. multidentatus. 

There are also numerous distinctions from any one of the four North 
American species taken alone. For instance, L. multidentatus , although 
an exception to some of the above distinctions, is quite unlike Necrosu¬ 
chus in the longer symphysis, the weakness of the splenial anteriorly, 
the very long, rod-like dentary, the remarkably large number of teeth, 
and other characters in which the genotype and L. sternbergii more 
nearly approach Necrosuchus. 1 The type of L. acutidentatus is re¬ 
markably well preserved, but the published data do not permit as com¬ 
plete comparison with Necrosuchus ionensis as for the other species. 
It seems, however, to differ from the latter at least as much as does L. 

1 L. multidentatus ih so aberrant with respect to the other species that it may not properly 
belong m Leidyosuchus, although doubtless a close relative and to some extent unitea with them by 
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sterribergii. Sternberg says that the mandible is intermediate between 
L. stembergii and L. multidentatus. In L. canadensis , sterribergii, and 
acutidentatus the series of large posterior mandib ular alveoli may be 
taken as beginning with the eleventh, in L. multidentatus with the 
twelfth or thirteenth, and in Necrosuchus ionensis also with the twelfth 
or thirteenth. 1 

These various distinctions suffice to separate Necrosuchus generic al ly 
either from typical Leidyosuchus or from L. multidentatus , but all are 
relatively minor and it seems certain that Necrosuchus is a close ally of 
Leidyosuchus. The skeletal characters support this conclusion, as far as 
they are known in Leidyosuchus (of which only a few scattered skeletal 
parts are known) and I have been able to compare them in Necrosuchus. 

Leidyosuchus has been classified in the Crocodilidae as opposed to the 
Alligatoridae, and I tentatively retain this arrangement for Leidyosuchus 
and Necrosuchus. A revision or review of the general classification is 
beyond the scope of this paper, but it cannot but be noticed that this 
arrangement is not very satisfactory. Leidyosuchus and Necrosuchus 
differ from and resemble the Alligatoridae in different ways but about 
as much as they do the Crocodilidae. Moreover, when all forms are 
taken into account (note also, for instance, Diplocynodori), it seems 
doubtful whether crocodiles and alligators should really be separated 
as different families. In any case Crocodilus and its close allies, the 
Alligator-Jacari complex, and Leidyosuchus and Necrosuchus (possibly 
also Allodaposuchus ) evidently represent three different but similar 
groups of common origin in the Cretaceous. Perhaps it will eventually 
be most practical to place them as three subfamilies of Crocodilidae. 2 

CRETACEOUS AND EOCENE SOUTH AMERICAN CROCODILIA 

Modifying the usual classification somewhat to accommodate re¬ 
cently discovered forms, the following are the more important croco- 
dilians now known from the late Mesozoic and early Tertiary of South 
America: 

ORDER CROCODILIA 

SUBORDER SEBECOSUCHIA 
Sebecidae 

Sebecus Simpson. S. icaeorhinus Simpson, Casamayor 
Formation, Chubut. 

x The series begins more abruptly in L. multidentatus than in the other species and the doubt 
is caused by the fact that the intermediate small series seems to have one more tooth on one side 
than on the other. In Necrosuchus ionensis it begins gradually and the doubt is caused by this 
fact. 

adopted it in the taxonomy of the present form. 
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SUBORDER SUCHIA 

IXFRAORDER MESOSUCHIA 
Goniopholidae 

Goniopholis Owen. ? G. hartti (Marsh) , l ? G. derbianus (Cope) , 2 
Upper Cretaceous, near Bahia and Pernambuco, Brazil. 

Notosuchidae 

Kotosuchus Smith Woodward. N. terrestris Smith Woodward, probably late 
Cretaceous, Xeuqu&i. 

Cynodontosuchus Smith Woodward.* C. rothi Smith Woodward, same 
provenience as Notosuchus . 

Brasileosaurus v. Huene. B. pachecoi v. Huene, Upper Cretaceous (Baurti 
Formation), Brazil. 

Uruguaysuchus Rusconi. 4 U. aznare&i Rusconi, U. terrai 
Rusconi, Upper Cretaceous, Uruguay. 

Mesosuchia incertae sedis: 

Microsuchus Saez. M. schiUeri Saez, Upper Cretaceous, Neuqu&i. 

IXFRAORDER EUSUCHIA 
Crocodilidae 

Necrosuchus Simpson. N. ionensis Simpson, Salamanca Formation, 
Chubut. 

Alligatoridae 

JEocaiman Simpson. E. cavemensis Simpson, Casamayor Formation, 
Chubut. 

Crocodilia incertae sedis: 

Thoracosaurus bahiensis Marsh, cf. Holops (fide Kuhn), cf. Bottosaurus 
(fide Kuhn), crocodile “gen. ind. non Leidyosudius” (fide Kuhn), Sympto- 
suchus contortidens Ameghino, etc. 

The peculiar and specialized nature of Sebecus implies a long history 
and probably relatives will eventually be found elsewhere, but at present 
it seems to be only very distantly related to any other known reptiles. 
The Brazilian forms referred doubtfully to Goniopholis are not very 
adequately known, but it is evident that members of this general group 
are present. This sort of crocodile is widespread in marine and semi- 
marine Cretaceous beds in the northern hemisphere and it is interesting 
but not surprising to learn that they also reached South America. 

Cynodontosuchus , Microsuchus , and Brasileosaurus can be set aside as 
inadequately known or studied and probably related to better known 
notosuchids. Notosuchus and Uruguaysuchus are relatively well known 

1 Described by Marsh under Crocodtlus from teeth and uncharacteristic fragments. Wood¬ 
ward {in Mawson and Woodward, 1907) referred a symphysis and other fragments to t-hfe species, 
on rather insecure grounds, and placed it in Goniopholis. 

1 Described by Cope (1885) as Hyposaurus derbianus, based on relatively good material, a 
lower jaw, and other parts, not figured. Hyposaurus is provisionally made a synonym of Gonio¬ 
pholis by Mook (1925). The Cretaceous Brazilian forms need revision. 

* It is not quite certain that this poorly known form belongs in this family. 

4 Probably a synonym of Brasileosaurus. 
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and are evidently allied but well distinguished genera, representing a very 
peculiar, archaic side branch of the Mesosuchia. They cannot be closely 
allied to Goniopholis, as was at first supposed, and surely they are not 
ancestral or at all closely related to any of the latter forms known from 
South America (or elsewhere). 1 These notosuchids have been compared 
with various other small, brevirostral forms but no intimate relationship 
has been established. Thus Mook (1934) refers Libycosuchus definitely 
and Hoplosuchus doubtfully to the Notosuchidae. Stromer (1914) con¬ 
cluded that the resemblance of Dibycosuchus to Notosuchus is superficial 
and that the two are not really closely related, and in this I concur, as 
far as I can judge from the literature. In any case the relationship 
cannot be close enough to have any decisive bearing on paleogeography 
or correlation. Among many other facts, it is noteworthy that Liby - 
cosuchus is at least as old as Notosuchus and probably older, yet is dis¬ 
tinctly more specialized in numerous characters. 

Hoplosuchus was originally described as an aetosaur (Gilmore, 1926), 
but von Huene (1933) has given good reasons for considering it a croco¬ 
dile, parallel or more or less distantly allied to the Atoposauridae. 
It does suggest a form such as could well have given rise to the Noto¬ 
suchidae, but this remains only a possibility as long as the detailed 
structure of Hoplosuchus is unknown. 

Eocaiman is surely related to JacarS, Caiman , and allied late Ter¬ 
tiary and Recent South American forms, carrying the history of this 
^distinctively Neotropical group back into the Eocene in the same region. 
It is, of course, unlikely that a single Patagonian specimen and species 
should represent the actual ancestry of the later forms, but this genus 
does so structurally and no definite character excludes it from the actual 
ancestry. The only known fact opposing this is that one Parana species 
of Jacari , J. praecur$or ) is said by Rusconi (1933) to have the splenial 
entering the symphysis. Since, however, the splenial very closely ap¬ 
proaches the symphysis in the type of Eocaiman cavemensis , it is en¬ 
tirely possible that it entered it in other species of the genus, or even in 
other individuals of the species. The close resemblance of Eocaiman 
to Allognathosuchus shows approach to the common stock of the alli¬ 
gators ($. $.) and the jacards (s. Z.). The tooth differentiation is of quite 
the same sort in Allognathosuchus and in the jaear&-group, only in 


1 In his very admirable summary of the fossil Crocodilia, von Huene (1933) denies special 
relationship between Notosuchus ana Uruguaysnchus and seeks to derive the alligatorids from 
Uruguaysuchus. This is not the place to discuss the question fully, but I have studied it at great 
length and am convinced that in this one point v. Huene is mistaken. It seems extremely probable 
that Rusconi was correct in placing Uruguay suchus in the Notosuchidae, and it seems impossible 
that it should be ancestral to Eocaiman or other Tertiary alligatorids. 
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Allognaihosuchus it has gone to an extreme that removes that group 
from the Alligator main-line, but not far. 

The different position of the posterior apex of the alveolar diameter 
graph in Eocaiman and in species of JacarS (Fig. 2) is not opposed to 
close relation shi p. In Eocaiman cavernensis , Eocene, it is on the 
thirteenth tooth, in JacarS praecursor , Miocene-Pliocene, on the twelfth, 
and in J . sclerops, Recent, on the eleventh in the specimens illustrated. 
It is, however, both individually and specificaly variable even in con¬ 
temporaneous forms and is often on the twelfth in the recent species. 
It is easy to frame a reasonable hypothesis adequate to explain this 
variation and to explain a possible tendency for the apex to shift for¬ 
ward with the passage of time. In the first place,, reduction would be 
most likely to occur in the smallest teeth, which are between this apex 
and the fourth tooth, and such loss would shift the apex forward. From 
a broader point of view, there is considerable evidence that a size pat¬ 
tern in a dentition is inherited as a whole and not by the inheritance of 
an individual size factor for each separate tooth, and this would perhaps 
be particularly true in a dentition with numerous teeth all of about the 
same form. In such a case, individual homologies in the teeth would be 
more or less incidental or nominal and the important character would be 
the whole pattern as a unit. Slight shifting, compression, or expansion 
of the pattern with respect to the concrete series of individual teeth 
might readily occur and would have little bearing on affinities or descent. 

The relationship of Eocaiman to AllogmithosuchvA is one of many 
facts tending to indicate common origin of North and South American 
faunas in the Cretaceous. Necrosachus, with its close approach to 
Leidyosuchus, is an even more striking example of the same sort. 

The recent discovery of Eocaiman and Necrosuchus shows how great 
is the chance that apparent faunal differences are due in part to lack of 
discovery. 1 Nevertheless there is little probability that the two faunas 
will ever be found to be essentially the same. Many North American 
animals seem never to have reached South America, and similarly there 
are groups in South America even at the beginning of the Tertiary for 
which close Holarctic allies or parallels are not known. The suggestion 
is that a connection existed but that it was to some degree selective, a 
differential migration route along which passed numerous animals but 
not integral faunas, and further that the whole South American fauna 
probably did not enter by this one route and at this one time. This is a 

i Doubtless true of the North American fauna as well as the South American, despite the fact 
that much more work has been done m North America. 
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very broad problem which I hope to discuss at more length elsewhere. 
At present it suffices to show the tendency of the growing body of 
evidence derived from the Crocodilia. 
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THE BIRDS OF THE SAGE WEST CHINA EXPEDITION 

By Hugh Birckhead 

The Sage West China Expedition had as its main object the collecting 
of mammals of eastern Szetchuan. Notwithstanding the fact that the 
collection of birds was only a secondary object of the expedition, a fine 
collection of 426 specimens was obtained from a region which was par¬ 
ticularly poorly represented in The American Museum of Natural His¬ 
tory. This collection has filled many gaps in our material, and the study 
of these birds has helped to clear up a number of doubtful points con¬ 
cerning the taxonomy of the birds of western China. 

The staff of the expedition consisted of Mr. and Mrs. Dean Sage, 
Jr., William G. Sheldon, and T. Donald Carter. 

The collecting stations were as follows: 

Wenchwan, W. Szetchuan, September 15,1934; 1 bird collected. 

The Chen Liang Shan Range, 30 mi. W. of Wenchwan, 9500 feet altitude, Sep¬ 
tember 26-October 12; 18 birds collected. 

Tsao Po, 18 mi. S. W. of Wenchwan, 5000 feet altitude, October 12, 14, 16- 
November 1, 4, and December 9,11; 128 birds collected. 

Near Tsao Po, 8700 feet altitude, October 20; 2 birds collected. 

La Pei, Cheng Gou Creek, 20 mi. W. of Wenchwan, 6000 feet altitude, October 
21; 2 birds collected. 

Cheng Wei, Cheng Gou Creek, 25 mi. W. of Wenchwan, 6000 feet altitude, 
October 23-November 24, and December 5, 6; 133 birds collected. 

Cheng Gou Forks, 30 mi. W. of Wenchwan, November 26-December 4; 66 
birds collected. 

Cheng Gou, 25 mi. W. of Wenchwan, December 6, 8; 19 birds collected. 

Cheng Gou, 7000 feet altitude, December 9, 10; 12 birds collected. 

Mao Mo Gou, 30 mi. W. of Wenchwan, 8600 feet altitude, November 19, 21, 
23, and 25; 7 birds collected. 

Chengtu, December 23-25; 32 birds collected. 

Min River, 40 mi. S. of Kiating, January 9, 14,1935; 5 birds collected. 

Near Nanlrin, February 10, 1935; 1 bird collected. 

In the working out of the collection I was greatly assisted by Dr. 
Ernst Mayr, to whom I am much indebted for his advice and in joint 
authorship with whom some of the new subspecies are described. The 
curators of the Museums in Cambridge, Philadelphia, Washington, and 
Chicago sent us considerable material for comparison, and Dr. Boris 
Stegmann gave us valuable information on the Ithaginis sinensis group. 
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Thanks are also due to the Chinese Government, by whose cooperation 
the expedition was made possible. 

The treatment of this collection differs somewhat from that in simi¬ 
lar papers. I have not listed every one of the 86 forms that were ob¬ 
tained by the expedition, but have restricted my remarks to those spe¬ 
cies in which the study of the material has contributed new facts con¬ 
cerning the distribution or geographical variation of the birds of western 
China. 


Falco tinnunculus interstinctus McClelland 
1 ad. $, Oct. 24, Tsao Po, and 1 ad. d 1 (no date), Cheng Gou. 
These two birds are definitely Falco tinnunculus interstinctus. 

Falco tmnunculus stegmanni (Portenko) 

1 ad. d\ Oct. 25, Tsao Po. This Central Asiatic race extends ap¬ 
parently all the way from Turkestan to Mongolia through the dry high¬ 
lands. In addition to the Carter-Sage specimen, I have examined win¬ 
ter birds from Yunnan, as well as a series from Turkestan. 

Tetraophasis obscums Yerreaux 

One specimen (ad. c?) of this rare species was obtained at Tsao Po 
(5000 feet) on November 4, 1934. 

Ithaginis cruentus 
sinensis group 

Only three forms ( sinensis , berezowskii , and michaelis ) have thus 
far been recognized in the sinensis group of Ithaginis cruentus . An exami¬ 
nation of our material reveals that there are two additional undescribed 
forms. 

These five forms can be divided quite naturally in two groups: one 
has the brown of the wing-coverts frequently mixed with red, and not 
or only little washed with green (Szetchuan and berezowskii ); the other 
has the rufous brown of the wing-coverts strongly washed with green 
(michaelis , north Ka n s u), while typical sinensis occupies an interme¬ 
diate position. The two groups also differ in some other characters, 
with sinensis again being more or less intermediate between the bere- 
zowskii group and the michaelis group. 

Ithaginis cruentus annae Mayr and Birckhead, new subspecies 
Ttpb. No. 450995, Amer. Mus. Nat. Hist.; $ ad.; ChengGouForks (7600ft.), 
30 miles west of Wenchwan, Szetchuan; Dec. 4,1934; Sage-Carter coll. 
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Male. —Similar to 7. c. berezowskii Bianchi, but more richly colored and aver¬ 
aging smaller, the black bordering the white shaft-streaks of the back narrower; 
the feathers of the neck paler gray, the brown of upper wing-coverts and inn er sec¬ 
ondaries darker, the white stripes on ear-coverts and head-tuft broader, the crown 
paler gray and more distinctly streaked with white, and the under tail-coverts 
warmer, more orange-red. 

Female. —S imilar to that of berezowskii, but considerably darker and more 
earth brown, loss tawny; black vermiculation of upper parts more pronounced; 
rump and tail with a distinct gray wash; upper throat, sides of head, and crest of a 
purer gray, not brownish. 

Wing, c? ad., 193, 197,199, 200, $, 184,191; tail, ad., 167,170,170,178, $, 
142,146; tarsus, 62-63. 

1 ad. cP, Oct. 3, 2 ad. cf 1 , Oct. 12, and 1 ad. 9, Oct. 8, Chen Liang 
Shan Range; 4 ad. cf, Oct. 30,2 ad. d 1 , Nov. 1,1 ad. <?, Nov. 4,3 ad. 9, 
Nov. 13, 16, and 26, 2 ad. 9 , Nov. 29, and 2 ad. 9 , Nov. 4, Tsao Po; 
3 ad. cf, Nov. 1, 3 ad. d”, Nov. 3, 2 ad. d\ Nov. 5, 3 ad. cP, Nov. 10, 
16, and 20, 2 ad. 9, Nov. 3, and 1 ad. 9, Nov. 4, Cheng Wei, Cheng 
Gou Creek; 1 ad. 9, Dec. 23, Cheng Gou Forks; and 1 ad. <?, Dec. 9, 
Cheng Gou. 

Range. —Northwest Szetchuan. 

Remarks. —The series of annae is quite variable; one bird has the 
greater upper wing-coverts heavily washed with red, two others just 
slightly so, and two show no red at all; the ear-tufts are extensively 
streaked with white in some birds, in others, they are pure black; vari¬ 
able are also the amount of greenish wash on the white shaft-streaks of 
the lower back, the amount of red on forehead and chin, and the width 
of the white streaks of the upper parts. 

Three males collected by Weigold at Sungpan, northeast Szetchuan, 
are intermediate between annae and berezowskii, but nearer to annae . 
The females, however, collected at the same locality, are very much 
closer to berezowskii. It is probably best to include this intermediate 
population with berezowskii. 

The type locality of I. s. berezowskii Bianchi is the southernmost part 
of Kansu, in the vicinity of the villages Dju-djuau and Satani, in the 
Siku district. Since we have no material from this district, we sent 
some specimens of annae to Dr. B. Stegmann (Leningrad) who very 
kindly made the following comments (April 10, 1937): “Your speci¬ 
mens from Szetchuan belong undoubtedly to a new form. They are 
Rirrnlfl.r to berezowskii , but generally darker, the brown coloration of the 
innermost secondaries deeper, and the markings (“Zeichnung”) more 
pronounced. The only female of berezowskii is considerably lighter and 
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more reddish brown than your specimen; throat and chin are less gray, 
more fawn-colored. One should not forget, of course, that your speci¬ 
mens are in fresh plumage and recently collected, while our specimens 
are mostly s umm er birds and have been collected quite some time ago. 
The diff erence is, however, so great that it cannot be explained by wear 
and by post-mortem changes in the collection.” He very kindly sent 
us an adult male from the type locality which fully agreed with the 
comments in his letter. 

It gives us great pleasure to name this new subspecies in honor of 
Mrs. Anne Sage, who has done so much for the success of this expedition, 
and who has herself collected and prepared a large proportion of the 
bird-skins. 


Ithaginis cruerdus berezowskii Bianchi 

Ithaginis sinensis berezowskii Bianchi, 1903, Annuaire Mus. Zool., St. Peters- 
bourg, VIII, pp. 5-6.—Southern Kansu, near the villages of Dju-djuau and Satani 
in the Si-ku (or Si-gou) district. 

Differs from annae as described above; characterised (in comparison with the 
other races) by the small size, rather dark coloration of the males, by the red wash 
of chin and cheeks, by the brown secondaries and upper wing-coverts which are 
washed with red, not with green, and by the warmer red of under tail-coverts and 
edges of tail-feathers. 

Adult male: wing, 202; tail, 156; tarsus, 61. 

Range. —South Kansu and adjacent part of north Szetchuan (Sung- 
pan). 

Sungpan birds, which are not quite typical, measure as follows: 
wing, c? ad., 196, 205, 207, 9 193, 198, 202, 204; tail, 157, 9 135, 
140,152, 155; tarsus, <? 63, 63, 65, 9 60, 61, 63, 63. 

Ithaginis cruentus sinensis David 

The remaining forms of the sinensis group have been much confused, 
because none of the previous authors had all the forms before him and 
wrong names were applied to certain populations by all of them. 
Bianchi (loc. cit .) assumed erroneously that a series of birds from north¬ 
ern Kansu was identical with typical sinensis (described from southern 
Shensi) which he had not seen, while in fact it was an undescribed form 
(see below). Hartert (Vogel pal. Fauna) accepted Bianchi’s use of 
sinensis for the north Kansu birds, but recognized that south Shensi 
buds were quite different. Not having seen berezowskii , he called them 
berezowskii, although they were actually the typical sinensis . Recog¬ 
nizing the vast difference between Shensi and Szetchuan “berezowskii” 
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we sent a series of each to Dr. Stegmann for comparison with the actual 
berezowskii . He informed us, as we had suspected, that neither of them 
was berezowskii , and advised a study of the name of sinensis to settle 
whether it applied to the Tsinling Mt. (Shensi) or to the north Kan su 
population. We are very grateful to Dr. B. Stegmann for his detailed 
comments on the various forms. 

Ithaginis sinensis was discovered by David “in the highest moun¬ 
tains of southern Shensi.” He found it “in the center of the Tsinling 
Mts. at an altitude of 3500 m.,” between Lao-ling and Honan. These 
two localities are apparently at the northern slope of the T sinlin g Mts., 
while Mt. Tai-pai-shan, where Allan Owston’s collectors took a large 
series for Lord Rothschild, is on the southern slope. There is no reason 
to believe that the birds from the north and south slope should be dif¬ 
ferent in this region where they are a high mountain species, particularly 
since all these localities are apparently fairly close together. Further¬ 
more, the characters shown on plate 114 of David and Oustalet, ‘Oiseaux 
dela Chine/ Yol. II, as well as given in the detailed description (op. dt. } 
Vol. I, p. 402) apply excellently to our Tsinling Mt. series, but not to 
the northern Kansu birds. 

The subsequent description of sinensis is based on a series of over 
50 specimens from Tai-pai-shan, Tsinling Mts. 


Ithaginis cruentus sinensis David 

Ithaginis sinensis David, 1873, Ann. Sci. Nat., Zool., (5) XVIII, Art. 5, p. 1.— 
Tsinling Mts., Shensi. 

Male.—A very dark form; the white shaft-streaks on the back are very nar¬ 
row and the black bordering it, very wide; white shaft-streaks on the rump broader 
and frequently tinged greenish; very little or no red on forehead, cheeks, and chin; 
crown, nape, and sides of neck dark gray; wing (= innermost secondaries and greater 
upper wing-coverts) rufous brown, not at all mixed with red and only faintly tinged 
with green; the whitish shaft-streaks of the greater upper wing-coverts broadly edged 
with black, which makes them very conspicuous; most of the green feathers of breast 
and flanks with narrow or broad black edges; under tail-coverts and edges of tail- 
feathers warm red, but not as scarlet (not as mixed with orange), as berezowskii or 
annae; size rather small. 

Female. —Lighter and more rufous brown than female of annae; quite pale 
on the under parts; differs from north Kansu birds by the rufous, not grayish, colora¬ 
tion of the upper parts and by the darker color of the under parts. 

Measurements. —Adult males (fresh plumage): wing, 203, 204,206,207,207, 
208, 210; tail, 162,167,168,172,172,177,177; tarsus, 59, 60, 61,63,63,64,65. Fe¬ 
males, wing, 191, 194, 195; tail, 140, 142, 142; tarsus, 58, 59, 60. 

Range. —Tsinling Mts., Shensi, southern and northern slope. 
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Ithaginis cruentus beicki Mayr and Birckhead, new subspecies 

Type.— No. 446867, Amer. Mus. Nat. Hist.; cT ad.; Tschau-tou, Sining dis¬ 
trict, north Kansu; February 15,1927; W. Beick. 

Male. —Light and large; general coloration of upper parts similar to berezowskii; 
white shaft-streaks on back average slightly narrower, but black borders are the 
same width; shaft-streaks on rump usually white; usually no red on forehead, cheeks, 
and chin; crown and nape light gray; brown of wing without red, but conspicuously 
washed with green; shaft-streaks on greater upper wing-coverts greenish or brownish 
green narrowly bordered with black; green feathers of breast and flanks usually 
without black margins; under tail-coverts and edges of tail-feathers a cold pinkish 
red with a slight purplish tinge. 

Female. —Large and pale; crest and sides of face gray; back, rump, and tail 
with a strong grayish tinge. 

Measttbements.—A d. males: wing, 204, 208, 209, 212, 214, 216, 216, 217, 217, 
218, 219, 220, 225; tail, 170, 174, 178, 181, 184, 185, 187, 188, 191, 192, 194, 196, 
196; tarsus, 61-66. Ad. females: wing, 192-211 (201.6); tail, 155-169 (161.0); 
tarsus, 55-63 (60.0). 

Range. —Northern Kansu, Chortentan, Tetung River, (Przewalski, 
Kozlow), South Tetung Mts., Tsan-fou at the Tetung River (Beick). 

A male collected by Przewalski in February (apparently at Chorten¬ 
tan) and a male collected by Beick at Honanpa (see map, Joum. f. 
Ornith., 1937, p. 404) have the rump slightly washed with green and 
indicate a tendency toward michaelis. 

Ithaginis cruentus michaelis Bianchi 

Ithaginis sinensis michaelis Bianchi, 1903, Annuaire Mus. Zool., St. Peters- 
bourg, VIII, pp. 3-4.—Northern slope of Nan-Shan Mts. 

Male. —Similar to beicki, but paler gray; shaft-streaks of middle and lower 
back, rump, and upper tail-coverts washed with green; less red on the edges of the 
tail-feathers. 

Female. —Unknown to us. 

Size. —Approximately as in beicki. 

Range. —Chycho River, northern slope of the Nan-Shan Mts.; 
Baboche, Edzingol River; Mt. Ngin-sin-shan, N. Kokonor Barrier 
Range. 


Pucrasia macrolopha ruficollis David and Oustalet 
2 ad. d” and 2 ad. 9, Oct. 15, Chen Liang Shan Eange (9500 ft.); 
2 ad. cf, Oct. 20, 2 ad. cf, Oct. 25 and 26, 3 ad. d\ Oct. 29, 2 ad. <?, 
Oct. 30 and Nov. 1, 1 ad. 9, Oct. 14, and 2 ad. 9, Oct. 25, Tsao Po 
(5000 ft.); and 2 ad. d”, Nov. 3 and 5,1 ad. 9, Nov. 1, and 2 ad. 9, 
Nov. 7, Cheng Wei, Cheng Gou Creek (6000 ft.). 

I have seen no topotypica! material from Shensi, but the Sage speci¬ 
mens agree very well with the description. Besides the characters 
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given by Hartert (V. p. F., Ill, p. 1973), there are the following addi¬ 
tional ones, as compared with xanthospila from Chili, under tail-coverts 
and stripes of the tail mostly black or blackish, not rufous; under parts 
darker rufous, less yellowish, and more mixed with black str eaks ; rest 
of under parts more heavily streaked with black; gray central shaft- 
streaks of the feathers of the upper parts narrower and less speckled 
with black centrally. 

Phasianus colchicus suehschanensis Ranchi 

1 ad. d\ Nov. 10, La Pei, Cheng Gou Creek (6000 ft.); and 4ad. S', 
Nov. 4, 7, and 10, and Dec. 5, Cheng Wei, Cheng Gou Creek (6000 ft.). 

A small series collected at Cheng Wei, Cheng Gou Creek, 25 miles 
west of Wenchwan, represents an interesting locality for this form, which 
was described from Sungpan. The specimens collected in November 
and December are in perfect fresh plumage and differ from two worn 
birds from the type locality (Sungpan) as follows: crown more glossed 
with purple; feathers of upper parts very much more glossed with bronze- 
green; basal areas of central rump-feathers bronze-green, not bluish 
green; long lower rump-feathers and edges of central rump-feathers 
buflfy glossed with bronze-green, not gray glossed with bluish green. 
These differences may be due to plumage condition. 

Picoides tridactyla funebris Verreaux 

1 ad. cf, Dec. 10, Cheng Gou Creek; and 1 ad. $ , Nov. 19, Mao Mo 
Gou. 

The white markings are somewhat more extensive throughout in the 
two Carter-Sage birds than in a single specimen from the Lichiang Range, 
particularly on the lower belly and flanks, where the spots merge to form 
distinct, interrupted white crossbars, and on the wings. However, on 
examining large series of P. t. funebris from various parts of Yunnan 
and western Szetchuan from the Museum of Comparative Zoology at 
Cambridge, the Philadelphia Academy of Sciences, the Smithsonian 
Museum at Washington, and the Field Museum at Chicago, I find that 
these differences are merely due to individual variation. 

Dryocopus martius reichenowi Kothe 

2 ad. d\ Nov. 8 and 10, Cheng Wei, Cheng Gou Creek. 

The question of races of this species is still open (see Hartert and 
Steinbacher, Erg. Y. p. F., p. 377). The two Sage birds are very deep 
black and are large (wing, 2 J 1 ad., 249, 251), but with very short bills. 
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Two Yunnan birds are equally black and have the broadest bills in our 
entire series. 


Pycnonotus sinensis sinensis (Gmelin) 

1 ad. 9, Chengtu. This locality near the border of the range of the 
species seems worth recording. 

Troglodytes troglodytes szetschuanus Hartert 

2 ad. Nov. 9 and 15, Cheng Gou Creek; 1 unsexed specimen, Nov. 
30, Cheng Gou Forks, and 1 ad. cP, Nov. 21, Mao Mo Gou. 

Since it has been frequently questioned whether there were any valid 
differences between szetschuanus (northwestern Szetchuan) and tali- 
fuensis (Yunnan), it might be valuable to describe these differences: 

Troglodytes troglodytes tdlifuensis Sharpe.—General color above dark, tinged 
with rufous even on the crown; dark bars of lower back usually less complete, form¬ 
ing less continuous bars, and more or less obscured on lower back. Below light buff, 
incompletely barred. Six specimens examined. 

Troglodytes troglodytes szetschuanus Hartert.—General color above dark and 
much more olivaceous, less tinged with rufous; crown olivaceous brown, not dark 
rufous brown. Barring more complete and extensive on upper back. Below much 
darker, grayer, and more extensively and heavily barred. No difference in size. 
Six specimens examined. 

Tarsiger chrysaeus vitellinus Stresemann 

1 ad. 9, Oct. 3, Chen Liang Shan Range. 

My material shows no differences between the males of vitellimis and 
chrysaeus. Females, however, in fresh autumn plumage from Yunnan, 
Szetchuan, and the Tsinling Mts. are paler yellow, less orange-yellow be¬ 
low, and more greenish olivaceous, less orange-olivaceous above than 
Sikkim females in the corresponding plumage, though a large series 
of Tsinling Mts. females in worn spring plumage approaches them in 
color. Apparently the general color of the plumage of the upper parts 
and especially of the tail becomes more orange with wear, and the oliva¬ 
ceous edges of the feathers at the side of the breast wear off. 

Tarsiger indicus yunnanensis Rothschild 

1 ad. Nov. 9, Cheng Wei, Cheng Gou Creek. 

It seems to be interesting to record this occurrence of this rare spe¬ 
cies. 


Phoenicurus auroreus auroreus Pallas 
1 ad. cf 1 , Dec. 23-25, Chengtu. 
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There is a considerable amount of variation in this species, and the 
extensive migrations of the northern populations mafe it difficu lt to 
work out the characters of the various races. 

The measurements of sixty-four adult males from the entire eastern 
range show that there are no differences in size but there seem to be dif¬ 
ferences in coloration. Males in fresh plumage from Japan and the vi¬ 
cinity of Vladivostok differ from a series from the Tsinling Mts. in com¬ 
parable plumage by having crown and nape somewhat less blue-gray and 
by having the feathers of crown, nape, and back usually edged with 
more brown. 

Phoenicurus a. leucoptera can probably be accepted for the Yunnan 
birds and the migrants farther south (Burma, etc.). The black gorget 
of these specimens is more extensive and of a deeper and glossier black. 
The feathers of the back have no or only narrow brown edges; the gray 
of crown and nape is darker and the feathers show little or no brown edg¬ 
ing when fresh. In worn condition only the nape shows some whitish, 
the crown remaining gray to the end of the breeching season. The under 
parts are deeper, more rufous, less buffy than in P. a. auroreus. Females 
of leucoptera differ from those of auroreus in being slightly more oliva¬ 
ceous, less rufous above, and slightly darker and less yellowish below, 
especially on breast and throat. 

Phoenicurus frontalis sinae Hartert 

5 adult d\ Cheng Wei, Oct. 27, Nov. 3, 4, 6, and 7, and 6 adult 9, 
Nov. 2, 4, 6, 7, 9, and 17, Cheng Gou Creek, Cheng Wei. 

Material of a hundred and ten specimens shows that birds from the 
Tsinling Mts. are distinctly lighter red than birds from the Himalayas. 
The blue parts arc lighter and more greenish and the orange-brown parts 
are also distinctly lighter; specimens from Szetchuam are somewhat in¬ 
termediate. 


Turdus merula subspecies 

1 specimen (no date, but probably Dec.), Chengtu. 

The measurements (wing, 154; tail, 111) of the single adult male 
agree with those of a considerable series (64 specimens) of Turdus merula 
mandarinus Bonaparte. The coloration, however, is quite different. 
It is much blacker, and the brown edges of the feathers of the throat are 
much less conspicuous. The remainder of the under parts is very much 
darker. This specimen appears to be intermediate between mandarinus 
and intermedius. 
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Grandala coelicolor Hodgson 

4 ad. d and 1 iimn. d, Nov. 26, Cheng Gou Forks, and 5 ad. d*, 
Dec. 7, and 5 ad. d\ Dec. 10, Cheng Wei, Cheng Gou Creek. 

A splendid series of fourteen males overlaps in its measurements 
(wing 14 d adult, 140-147 (144.0)) so much with Sikkim birds (Joum. 
Bombay Nat. Hist. Soc., XXXVT, 1934, p. 358) that it seems unwise to 
recognize florentes Bangs. 

Garrulax cineracea cinereiceps Styan 

3 ad. d , Nov. 2 and 8, and Dec. 8; and 3 ad. 9, Nov. 8, 9, and 10, 
Cheng Wei, Cheng Gou Creek; and 1 ad. d } Nov. 20, Mao Mo Gou. 

There h«.s been some argument about the correct name of this sub¬ 
species. La Touche (‘Birds of Eastern China/ I, p. 61) believes that the 
name cinereiceps refers to the black-headed subspecies with the bully 
superciliary, ear-coverts, and sides of the head. Bangs (1932, Field 
Mus., Zool. Ser., XVIH, p. 355) has emphasized, however, that both 
description and plate of cinereiceps refer to the gray-headed subspecies 
(hence the name) with rufous on the sides of the head, the form to which 
this name has always been applied (see also Greenway, M. C. Z. Bull. 
74, p. 132). The fact that we have a juvenile which moults directly 
from the rufous-headed plumage into the black-headed is additional 
proof against La Touche’s theory that the gray-headed birds are imma¬ 
ture, and that styani has a gray-headed immature plumage. 

A detailed description of the two races reads as follows: 

Garrulax cineracea cinereiceps .—Crown and nape gray or gray with blackish cen¬ 
ters to the feathers, sometimes olivaceous or olivaceous with blackish centers to the 
feathers, rather variable. Patch in front of the eye, short stripe above the middle of 
the eye, cheeks, and forward part of ear-coverts white or whitish; superciliary stripe 
broadening posteriorly and shading into olivaceous on sides of neck, posterior part of 
ear-coverts and sometimes the basal part of the feathers of the malar stripe more or 
less bright rufous; black postocular stripe short and inconspicuous; breast vinaceous 
buff; belly orange-buff, darker, and more olivaceous on the flanks, deeper and brighter 
on the thighs and crissum; upper parts olive-colored, variable but usually tinged 
rather rufous. 

Garrulax cineracea styani .—Crown black (except in juvenile plumage, when it is 
the same rufous-olive color as the back), the black extending backward to the upper 
mantle, where it forms an irregular patch in six of a series of nine birds from north¬ 
west Yunnan and ending on the nape in two birds from Tsekou, Y unnan , and 
one from Tartsien-lu, southwest Szetchuan. Rufous of superciliary line and ear- 
coverts lighter, more olivaceous, and shading more gradually into the white of 
the region below and in front of the eye, which is grayer, less pure white; black post¬ 
ocular stripe longer and more noticeable, frequently extending backward as far as 
the back of the ear-coverts; under parts lighter; breast a much lighter, not so 
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vinaceous buff; belly, flanks, thighs, and crissum all lighter and less tinged with 
orange; back averaging more olivaceous, less rufous, than in 0. c. cinereiceps. 

Garrulax lunulata (Verreaux) 

1 ad. cf, Nov. 20, Mao Mo Gou; and 2 ad. <?, Nov. 8, and Dee. 8; 
and 2 ad. 9, Dec. 8 and 9, Cheng Wei, Cheng Gou Creek. 

It might be interesting to record the localities at which these speci¬ 
mens were collected. 


Garrulax elliotii elliotii Verreaux 

4 unsexed specimens, Oct. 24, Tsao Po; 2 ad. o', Nov. 1, 1 ad. d\ 
Nov. 13,1 ad. c?, Dec. 5, and 1 ad. 9 (no date), Cheng Wei, Cheng Gou 
Creek; and 1 ad. cf, Dec. 1,1 ad. d\ Dec. 3,2 ad. 9, Nov. 27,1 ad. 9, 
Dec. 1, 1 ad. 9 , Dec. 3, 2 ad. 9, Dec. 4, and 1 unsexed specimen, Nov. 
28, Cheng Gou Forks. 

Seven males from Szetchuan measure: wing 91-101 (95.2), tail 122- 
132 (126.1), while two males from Kansu are larger, wing 104.5, 106.5 
(105.5) and tail 140,146.5 (143.2). I agree with Riley that G. e. prjeval- 
skii is a valid race (Riley, 1930, Proc. U. S. Nat. Mus., No. 2838, p. 24). 

Pteruthius xanthochloris pallidus (David) 

1 ad. c?, Nov. 29, Cheng Gou Forks. 

The Carter-Sage bird is Pteruthius xanthochloris 'pallidus, but differs 
from eight other specimens of that race as follows: gray of nape cut off 
more definitely above the upper mantle, not extending down into it and 
fading gradually into the olive of the back; back a brighter olive, less 
pale grayish; and bill narrower, although that may be because it was tied 
up tightly with string. These points of difference may be individual 
variation. 

Material Examin ed.— P. x. xanthochloris: 3 ad., Sikkim. P. x. 
pallidus: 1 ad. d and 1 ad. 9, Kwanhsien, middle Min Ho, Szetchuan; 
1 ad. d, Lichiang Range, N. W. Yunnan; 1 ad. d\ Mekong-Salwin 
Divide, 10,000-11,000 feet; and 2 ad. 9, Mekong-Salwin Divide, 7000- 
9000 feet and 8000-10,000 feet. 

Fulvetta chrysotis swinhoii (Verreaux) 

1 ad. d, Nov. 30, Mao Mo Gou; and 2 ad. d, Dee. 2 and 4, Cheng 
Gou Forks. 

Rothschild (1926, Bull. Brit. Om. Club, XLVI, p. 64), when describ¬ 
ing F. c. forresti, said that it was a deeper yellow than F. c. swinhoii. 
However, he was comparing fresh specimens (Forrest, 1919) with two 
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older ones (Weigold, 1915). The newly collected Carter-Sage birds, 
from the same region as the pale Weigold specimens, are brighter than 
any others of the species. This species seems extensively given to fading, 
as is proved by the series before me, where the newest specimens are the 
brightest and' the oldest, the palest. The true differences between 
swinhoii and forresti are: 

F. c. swinhoii, Szetchuan.—No yellow eye-ring; throat patch uniform dark 
slaty gray extending down on breast. 

F. c. forresti, N. W. Yunnan.—Yellow eye-ring sometimes small and sometimes 
lacking; throat patch lighter gray, occupying only the throat, not extending onto 
the breast. 


Alcippe cinereiceps cinereiceps (Yerreaux) 

1 ad. d”, Nov. 9,1 ad. cf, Nov. 11, 2 ad. d% Dec. 5,1 ad. Dec. 8, 
and 1 ad. Q, Dec. 5, Cheng Wei, Cheng Gou Creek; 4 ad. <?, Nov. 27, 
28, 29, and 30, 3 ad. d\ Dec. 1, 1 ad. 9, Nov. 28, 2 ad. 9, Dec. 2, and 
1 ad. 9, Dec. 4, Cheng Gou Forks. 

These localities of the rare species are of interest. 

Yuhina diademata diademata Verreaux 

1 ad. dY Oct. 28,1 ad. cf, Nov. 6, 1 ad. 9 , Nov. 11, and 1 unsexed 
specimen, Nov. 6, Cheng Wei, Cheng Gou Creek; and l ad. d\ Dec. 2, 
Cheng Gou Forks. 

Specimens of this species are apt to fade very rapidly. The Carter- 
Sage birds are considerably darker than sixty other specimens that were 
collected earlier. The type and a paratype of Yuhina diademata 6b- 
scura Delacour and Jabouille, from Tonkin, are in no respect differ¬ 
ent from any of the Yunnan or Szetchuan specimens. 

Lanius schach schach Linnd 

1 ad. Q and 1 ad. unsexed specimen, Dec. 23-25, Chengtu. 

During the comparison of the Sage specimens with our material, I 
found that Hainan Island is inhabited by an undescribed race. 

Lanius schach hainanus, new subspecies 

Type.— No. 450989, Amer. Mus. Nat. Hist. (Rothschild Collection); ad.; 
Hainan Is.; February 14,1902; Katsumata coll. 

Similar to L, s. fornwsos Swinhoe, but much smaller and possibly slightly paler; 
differs from schach by the same characters as formosae; under parts white, not suf¬ 
fused with pinkish buff; base of lower mandible in adult specimens always black; 
usually more gray on the upper back, more black on the forehead, and more black on 
the outer tail-feathers. 
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L. 8. hainanu8. —Wing, 8 c? ad. 98-103 (100.9), 5 9 ad. 98-101 (99.8); tail, 
8 cF ad. 122-129 (125.5), 5 9 ad. 118-126 (121.8). 

. L. 8. formosae. —Wing, 13 cF ad. 103-109 (105.4), 8 9 ad. 100-105 (102.5); 
tail, 13 cF ad. 129-138 (134.5), 8 9 ad. 124-132 (128.1). 

Urocissa erythrorhyncha brevivexilla Swinhoe 

1 ad. cf 1 , Nov. 10, Cheng Wei, Cheng Gou Creek. 

My material shows that three subspecies have to be recognized in 
China: 

(1) Urocissa erythrorhyncha brevivexilla (type locality: Hills west of Peking) 
northeastern Szetchuan, the Tsinling Mts., and the province of Chili. Upper parts 
of body and tail paler than in erythrorhyncha with less of a bluish tinge and that of a 
more purplish shade. Back appearing more grayish, less bluish. Light bluish-gray 
patch on nape averaging broader, though this may be due to the preparation. Males, 
wing 187-194; females, wing 184.5-189. 27 specimens examined. 

(2) U . e. erythrorhyncha (type locality hereby restricted to Canton, South 
China). Eastern China from the Yangtze southward and eastward to Mengtsz, 
southwestern Yunnan, and northern Annam. Upper parts averaging darker, more 
tinged with purplish blue; light bluish-gray patch on nape averaging narrower. The 
white tips of the innermost secondaries average narrower in this and the next race 
than in U. e. brevivexilla. Some individuals have the tail a brighter, truer, and less 
purplish blue. Males, wing 170-194, tail 341-408; females, wing 173-193.5, tail 
298-423. 69 specimens examined. 

(3) Urocissa erythrorhyncha caerulea, new subspecies 

Type. —No. 450991, Amer. Mus. Nat. Hist. (Rothschild Collection); cF ad.; 
Lichiang Range, N. W. Yunnan; October, 1918; George Forrest. 

Similar to U. e. erythrorhyncha , but upper parts lighter and considerably more 
bluish, tail of a brighter, purer, and less purplish blue; light bluish-gray patch on 
nape extensive and more bluish, less whitish; size larger. 

7d\ wing 202-211 (205.0), tad 406-463 (436.3); 4 9, wing 190-205 (198.5), 
tail 388-416 (398.0). 

Range. —Lichiang Range, Tengyueh Valley, Shweli-Salwin Divide, 
western and northwestern Yunnan. 18 specimens examined. 

Two males from the Shweli Valley agree with caerulea in coloration, 
but are considerably smaller (wing 184, 187). 

Aegithaliscus bonvaloti bonvaloti Oustalet 

1 ad. &, Nov. 28, and 2 ad. cf, Dec. 4, Cheng Gou Forks. 

The birds that are now combined under the name Aegithaliscus bon¬ 
valoti form a link between the species Aegithaliscus fuliginosus and A. 
iouschistos. The Carter-Sage specimens from Cheng Gou Forks, near 
Wenchwan, show a definite approach toward A. fuliginosus, but pos¬ 
sibly not quite as pronounced as a specimen described by Kleinschmidt 
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and Weigold. The breast-band is dark olivaceous brown, darker than 
in typical A. boni'aloti and without any tinge of reddish brown, but not 
as dark as in A. fuliginosus and not chocolate brown. The flanks are 
much paler and more pinkish, less rufous, than in the typical birds and 
are almost identical in color with those of A . fuliginosus except that 
they are a slightly warmer pink, and the thighs are the same color, not 
chocolate brown, as in A. fuliginosus. The throat patch is more 
silvery gray, as in A. fuliginosus , less blackish, as in the typical birds, 
and in two of the specimens there is a silvery gray sheen on some of the 
small feathers about the eye, showing an approach to A . fuliginosus, 
which has the whole side of the face silvery gray. The rest of the up¬ 
per parts is as in typical A. bonvaloti except that the light brown of the 
rear part of the ear-coverts, of the upper edge of the mantle, and of the 
occipital part of the light crown stripe is slightly duller and darker. I 
have seen typical specimens of this species from Mupin, Hsingaitse, and 
Hokow. Two old birds, supposedly from “Ta-tsien-lu” but without ex¬ 
act date and locality, agree much better with a series from Yunnan 
and southwest Szetchuan, which differs slightly from the typical series 
by the following characters: breast-band broader, less well defined, and 
lighter than in tjpical A. bonvaloti , nearly the same color as the flanks 
but more yellowish. Rufous areas of flanks much more extensive, hav¬ 
ing a narrower white area in the middle of the belly. Light brown of 
the rear part of the ear-coverts, of upper edge of mantle, and of the oc¬ 
cipital part of the light crown stripe lighter and brighter, being rufous 
buff, not light brown. Back and mantle frequently gray or grayish, 
not grayish brown. In most of these characters these birds tend to ap¬ 
proach A. iouschistos , which, however, I do not think is very closely 
related to them, despite its similar markings, as it is much smaller and 
has the white areas of the head replaced by bright buff. 

Cholomis paradoxa Verreaux 

1 ad. 9 , Nov. 10, Cheng Wei, Cheng Gou Creek. 

Two birds from northern Szetchuan are indistinguishable from two 
Kansu specimens. A single specimen in worn plumage from the Tsin- 
ling Mts., Shensi, is, however, so different, that it seems worth while to 
describe the differences. More material from the Tsinling Mts. is 
needed before a new race can be named. Some of the difference may 
also have been accentuated by wear. 

Chohrnis paradoxa subspecies, Tsinling Mts., S. Shensi.—Similar to Cholomis 
paradoxa paradoxa, but crown lighter and more grayish, less vinaceous; dark super- 
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ciliary line a cooler, more olivaceous shade of brown; mantle, back, rump, and upper 
tail-coverts grayer and with less of a yellowish-olivaceous tinge; wings and tail gray, 
not grayish brown; breast, crissum, and middle of belly very much grayer, less tinged 
with vinaceous, the middle of the belly being very much lighter, almost whitish; and 
flanks olivaceous gray, not yellowish or olivaceous brown. 

Suthora fulvifrons cyanophrys David 

1 ad. $, Nov. 23, and 2 ad. 9, Nov. 24, Mao Mo Gou. 

These three specimens of this rare species are highly welcome, since 
they were collected nearer to the type locality of this form t.imn any 
other specimen and since the original pair was collected in southwest 
Shensi. These three birds agree perfectly with the description and 
with the plate (No. 66) in David and Oustalet’s ‘Oiseaux de Chine.’ 

All the other specimens which were collected in recent years in south¬ 
western Szetchuan and Yunnan and which had been identified as S. /. 
cyanophrys David belong to an unrecognized race which might be de¬ 
scribed as follows: 

Suthora fulvifrons albifacies Mayr and Birckhead, new subspecies 
Type. —-No. 450990, Amer. Mus. Nat. Hist. (Rothschild Collection); 9 ad.; 
Lichiang Range, Yunnan (11,000 ft.); December 12, 1921; George Forrest coll. 

Similar to cyanophrys, but duller; the joining of the blue-gray stripes at the 
nape much less conspicuous; circumocular region, cheeks, parts of ear-coverts, and 
a broad stripe on the sides of the neck whitish, not rich ochraceous as in cyanophrys; 
back duller and grayer, lacking the bright mustard color of cyanophrys; edgings of 
secondaries and tail-feathers deeper, more rufous; size similar. 24 specimens from 
N. W. Yunnan examined. 


Emberiza cia subspecies 

1 ad. cF, Oct. 1, Cheng Liang Shan Range; 4 d\ Nov. 1, 2, 10, and 
Dec. 6, and 1 ad. 9, Nov. 3, Cheng Gou Creek, Cheng Wei; 1 cF, 
Dec, 11, Tsao Po. 

The geographical variation of this species is still insufficiently under¬ 
stood, in spite of all the work done in recent years. I do not want to 
add any more names to the many that have been proposed already and 
content myself in describing the various populations which I can differ¬ 
entiate in the collections of the American Museum. The descriptions 
of the four West China populations are as follows: 

Emberiza cia subspecies 1.—W. Szetchuan (Ta-tsien-lu north to the vicinity of 
Wenchwan). Black streaks on back and black centers of greater wing-coverts, in¬ 
nermost secondaries and central rectrices velvety black, the black streaks on the 
back being moderately broad; rufous .markings on head very indefinite and much 
mixed with gray, giving a pale effect. In females and young birds the crown is 
definitely striped with narrow black streaks. Rump and upper tail-coverts huffy 
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rufous, t he feathers of the rump edged paler rufous, and those of the upper tail-coverts 
edged light buff and sometimes showing a little blackish along the shaft; borders of 
wing feathers and of central rectrices light rufous, edged outwardly with pale buff; 
chin, throat, breast, and sides of neck pale blue-gray; and under parts buff, palest 
on middle of belly and deepest and most rufous near the edge of the gray breast. 
Males, wing 73.5-83.5; female, wing 78. 9 specimens examined. 

Emberiza da omissa. —Tsinling Mts., S. Shensi. Black streaks on back and 
black centers of greater wing-coverts, innermost secondaries, and central rectrices 
much narrower and a duller and rustier black than in E. c. subsp. 1, the black streaks 
on the back being much less definite, as well as much narrower; mantle a much 
warmer color, pale rufous-buff, not cool buff; rufous markings on head as in E. c. 
subsp. 1, but more sandy-colored and more mixed with buff than with gray; narrow 
black streaking on the crown in the females and young blackish brown, not pure 
black, and very indefinite and inconspicuous; rump and upper tail-coverts as in 
E. c. subsp. 1, but buff edgings of upper tail-coverts less pale, more rufous; borders 
of wing feathers and central rectrices broader and more rufous with the buff outer 
edging less pale, more rufous; chin, throat, breast, and sides of neck as in E. c. subsp. 
1; and under parts also as in E. c. subsp. 1, but they average perhaps a trifle darker 
and more rufous, less yellowish. Males, wing 77.5-82.5; females, wing 72.5-82.5. 
9 specimens examined. 

Emberiza da yunnanensis. —Lichiang Range, N. W. Yunnan. Black streaks on 
back and black centers of greater wing-coverts, innermost secondaries, and central 
rectrices deep velvety black, as in E. c. subsp. 1, the streaks on the mantle being 
broad and heavy; color of mantle much darker and more rufous than of the two pre¬ 
ceding populations; rufous markings on head very dark, solid, and well defined and 
more extensive than in either of the two preceding populations or the one following; 
crown striped narrowly with black in the females and immature birds; rump light, 
bright rufous; the upper tail-coverts only occasionally edged with buff and sometimes 
showing blackish shaft-streaks; borders of wing-feathers and of central rectrices 
narrower, the rufous being deeper and brighter, and the buff outer edge narrower; 
chin, throat, breast, and sides of neck as in E. c. subsp. 1; middle of belly buff, and 
the rest of the under parts pale buffy-rufous, deepest on the flanks and near the 
edge of the gray breast. Averages a very little larger than either of the two preced¬ 
ing populations. Males, wing 80-85; females, wing 75.5-79.5. 16 specimens ex¬ 
amined. 

Emberiza da subspecies 2.—Wanhsien, S. E. Szetchuan. Markings of crown 
as in E. c. yunnanensis , dark, solid, and well defined, but a trifle less extensive; upper 
parts, wings, and tail about as in E. c. yunnanensis , but not as much suffused with 
rufous throughout; gray of chin, throat, breast, and sides of neck a trifle darker and 
4< bluer” than in E. c. yunnanensis; and under parts about intermediate between 
E. c. yunnanensis and E. c. omissa or E. c. subsp. 1. A much smaller bird than E. c. 
yunnanensis and slightly smaller than the other two races above mentioned. Males, 
wing 78-81; female, wing 75. 4 specimens examined. 

Passer rutilans ruffians (Temminck) 

2 ad. d* and 1 ad. 9 , Dec. 23-25, 1934, Chengtu. 

It is questionable whether or not Chinese birds should be included 
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with typical ruhlans. They do not possess (in fresh plumage!) the 
broad conspicuous buff edges on the feathers of the upper parts; the 
edges are much narrower and usually only on the upper mantle and 
rump, while crown and nape are usually uniform rufous. 

[Concluded June 15,1937.] 
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NOTES ON CARANGIN FISHES 
By J. T. Nichols 

I.—ON YOUNG CARANX HIPPOS (LINNAEUS) 

Species of the genus Caranx show certain changes with age which 
frequently lead to misidentification of even our familiar local species. 
This is particularly the case because these changes, probably for the 
most part parallel in the different species, vary with each species as to 
extent or size at which they take place. I therefore have it in mind to 
record them as opportunity offers with the idea of making helpful that 
which is confusing in our present stage of recorded knowledge of the sub¬ 
ject. 

Through the courtesy of Mr. E. Milby Burton, Director, ten speci¬ 
mens of young Caranx hippos from South Carolina in the collection of 
the Charleston Museum have been loaned to me for study. They were 
taken in 1931 to 1934, between June 30 and September 25, and measure 
from 23 to 65 mm. in standard length. 

The most obvious proportional differences between these specimens 
and the adult are that they are deeper and more compressed, depth in 
standard length, 1.9 to 2.6 versus 2.8 to 3; head, 2.8 to 3.1 versus3.5 to 
3.7; eye in head, 2.8 to 3.5 versus 5; the front of second dorsal and anal 
are lower, and pectoral less falcate, shorter than versus equal to or longer 
t,ban head. The chord of the curve of lateral line, in the straight part, 
varies from 1.1 to 1.3; and 20 to 29 scutes can be counted, somewhat 
less than in the adult. 

The largest of the eight specimens, that of 65 mm. standard length, 
would bo recognized off-hand as a Caranx hippos. It is large enough 
so that the characteristic form of head and body, dentition, naked breast 
with patch of small scales before the ventrals and fin counts are easily 
appreciable, and in it the front of the soft vertical fins are moderately 
elevated; the color very like that of the adult except that there is no 
dark mark on the pectoral base. The smallest specimens are quite 
different, and due to this and their small size could scarcely be identified 
with certainty except in series. 

The slight change of depth of body in the size range of the ten is com- 
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plicated by individual variation. Two specimens of 23 to 25 mm. have 
the depth 1.9 to 2.1; 3 of 31 to 33 mm., 2.2 to 2.4; 4 of 37 to 50 mm., 
2.4 to 2.6; one of 65 mm., 2.6. 

The lengthening of the pectoral and front of the soft vertical fins 
progresses more evenly. The pectoral is bluntly pointed in 5 specimens 
of 23 to 33 mm., pointed in 3 of 37 to 40 mm., falcate in 2 of 50 to 65 mm. 
It is 1.5 to 1.7 in head in 5 of 23 to 33 mm.; 1.3 in one of 37mm.; 1.4 
in one of 39 mm.; and 1.2 in 3 of 40 to 65 mm. Soft dorsal and anal are 
not or just appreciably elevated in front in 6 of 23 to 37 mm.; slightly el¬ 
evated in one of 39 mm., slightly more so in one of 50 mm., and moder¬ 
ately elevated in one of 65 mm. 

In 2 of 23 to 25 mm. scales are barely appreciable on sides. The 
scaleless breast is appreciable from 31 mm. up; its patch of scales not 
appreciable in 3 of 31 to 33 mm.; more evident in one of 37 mm. than in 
three of 39 to 50 mm. but scarcely appreciable in these 4; very evident 
in one of 65 mm. 

The two smallest specimens of 23 and 25 mm. have conspicuous dark 
cross-bands, a curved band through the eye, short band on upper part 
of opercle, and 5 on the body, these last as broad or broader than inter¬ 
spaces above and narrower or faint in the silver below; spinous dorsal 
more or less dusky. In 4 specimens of 31 to 37 mm. this banded color 
pattern is conspicuous and consistent, perhaps more bold in the smaller 
of these. There are 5 dark bands on the body about as broad as the 
interspaces, also a band diagonally back from top of eye and down below 
it, one across the border of the opercle, and the peduncle at base of 
caudal is dark. The spinous dorsal is blackish and there is sometimes a 
trace of dusky on the front angle of the soft dorsal. One of 39 mm. is the 
same but the opercular band more confined to the upper angle of the 
opercle; and one of 40 mm. is like it, but with the spinous dorsal merely 
dusky as is also the lobe of the soft dorsal; in one of 50 mm. the band 
through eye and 5 on body are present but faint, the opercular band is 
present on the back, but the opercle has merely a restricted dusky blotch 
on its upper angle, spinous dorsal and lobe of soft dorsal are slightly 
dusky; one of 65 mm. retains only faint traces of 5 dark cross-bands on 
the body; its spinous dorsal, and soft dorsal lobe are slightly dusky, and 
there is a conspicuous blackish blotch on the upper angle of the opercle. 
The juvenal color pattern then holds between 20 and 40 mm., is fading 
between 40 and 50, and only slight traces of it remain at 65. The juve¬ 
nal pattern is not always so well marked as in this South Carolina ma¬ 
terial, Two specimens of 31 and 36 mm. from Moriches Bay, Long 
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Island, July 26, 1934, are silvery, bands only faintly indicated, spinous 
dorsal blackish. 

There are no data to hand as to the age of these individuals, where 
they were spawned, or their rate of growth. They may have drifted 
for some distance or have been spawned nearby, for adults might be ex¬ 
pected to occur in the latitude of Charleston. In 1931, one of 37 mm 
was collected Aug. 20, 3 of 39 to 50 mm., Sept. 2, one of 65 mm., Sept. 
10; in 1932, 2 of 31 to 33 mm., June 20; in 1933, one of 31 mm., Sept. 
25; and in 1934,2 of 23 to 25 mm., July 19. They are probably spawned 
in the spring and summer, and grow more rapidly after passing a length 
of 50 mm., when juvenal drifting habits and color are being replaced by 
more actively predaceous habits and habitus of the adult. Supposing 
the 1931 specimens to be more or less one group, it is indicated that this 
is the case. 

Possibly there is a change of life accounting for lack of material be¬ 
low 20 mm., just as there is probably some such change above 50 mm. 

Unfortunately there is no Caranx latus material of between 20 and 
40 mm. standard length available for comparison with this Charleston 
Museum series of Caranx hippos but we have to hand 6 specimens of 
from 42 to 67 mm. from various localities. These show the subtle 
change of form with increase of size that there is in both species, a change 
not adequately expressed by change of depth or other measurements 
found. The body becomes less ovate, the soft dorsal and anal bases less 
oblique, that is the angle between them less. 

The 67 mm. specimen from Porto Rico in July is surprisingly like 
much larger fish in appearance and proportions, except that pectoral 
and lobes of vertical fins are somewhat shorter. It has a slight dusky 
blotch along the edge of the upper angle of the operele, spinous dorsal 
and end of soft dorsal lobe dusky, no other markings. It has depth in 
length, 2.5; eye in head, 3; pectoral 1.1. For comparison, 2 specimens 
from Porto Rico of 103 and 107 mm. have depth, 2.5; eye, 3.3 and 3.5; 
pectoral, 1. One of 265 mm. from Nassau has depth, 2.6 1 /*; eye, 3.7. 

Small latus lose the greater depth and larger eye less with increasing 
size than do small hippos. Two of 42 mm. standard have depth, 2.3 to 
2.5; eye, 3 to 3.1; 2 of 48 and 50 mm. depth, 2.4 to 2.5; eye, 3; of 62 
and 67 mm., depth, 2.5; eye, 3 to 3.1. The lengthening of the pectoral 
and front of the soft vertical fins proceeds much as in that species—at 
42 mm pectoral, 1.3 to 1.5, rather bluntly pointed to pointed; front of 
soft vertical fins slightly to moderately elevated; at 48 to 50 mm. pec¬ 
toral, 1.3 to 1.4, slightly falcate to falcate, front of soft vertical fins 
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moderately elevated; at 62 to 67 mm., pectoral, 1.2 to 1.1, falcate, front 
of soft vertical fins well elevated. The lengthening of the front of the 
soft vertical fins seems to be slightly more advanced in lotus. 

The scaling on the breast is easily appreciable in all 6 small latus ex¬ 
amined, a definite character to separate them from hippos down to 42 
mm. at least. An even more tangible difference is curve of lateral line 
in straight part, 1.5 or 1.6—1.1 to 1.3 in hippos of comparable size. 

A Caranx latus of 48 mm. standard length from South Carolina, 
October 28, 1929, Charleston Museum, has 5 faint dark bands across 
the body as in hippos , but broader, distinctly broader than the pale inter¬ 
spaces, and noticeably lacks the dusky blotch on the opercle. The dark 
top of its peduncle is produced downward in a slight sixth cross-mark, 
but this is also the case only in a lesser degree in a hippos of 50 mm. The 
five specimens of from 42 to 62 mm. have faint broad dark cross-bands 
on the sides more or less distinctly indicated, and it may be that at 
smaller sizes there is a definite bold pattern comparable to that in this 
other species, perhaps with the bands broader. In the two specimens 
of 42 and one of 50 mm. an oblique band can be made out slanting down¬ 
ward and forward to eye, and in one of the former there is also a trace of 
the same below eye, but unlike hippos , this is only slightly less oblique 
than the part above. In the four from 42 to 50 mm. there is no opercular 
band or mark. One of 62 mm. has a slight dusky edging at the upper 
comer of the opercle and 4 bands only on the body, faintly indicated 
dorsad. The five specimens of from 42 to 62 mm. have the spinous dor¬ 
sal more or less dusky darkest in front, and in all of these but one of 42 
mm., the lobe of soft dorsal is more or less dusky. 

On the other hand the American Museum has an excellent series of 
Caranx bartholomaei obtained some years ago by Russell J. Coles at Cape 
Lookout, N. C. The pattern of this species known to drift in the gulf- 
weed distinguishes it at once off-hand from these others when they are 
too small to show the elevated front of vertical fins. Nine specimens 
have been examined from 38 to 70 mm. standard length. They are 
more bicolored, dark above and pale below, the line of demarcation cut¬ 
ting across the head below the eye, without definite dark cross-bands on 
the body, the nearest approach to same being dark interspaces between 
silvery blotches that some have on the flanks; and the ventrals are 
consistently dusky even in the smallest, instead of consistently pale. 
There is frequently a more or less distinct dark band from the nape down¬ 
ward and forward through the eye, which, however, is narrower tha n the 
similarly placed one in hippos, and maintains its general slanting direc- 
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tion below the eye instead of turning directly downward. The spinous 
dorsal is consistently blackish in all these specimens, even the largest. 
Scaling on the breast is appreciable in all but not very obvious in any. 
The concealing coloration of one 46 mm. long to notch of caudal (about 
42 standard) when taken from drifting gulf-weed off the east coast of 
Florida, by the writer in 1917, was noted as “golden olive with irregular 
bars of silvery white along the back and belly and spots of the same on 
side; diffuse dusky bar through eye.” 

Presumably the differently patterned hippos and lotus do not regu¬ 
larly occur in the weed, but follow bits of drift, or jelly-fish as a 
“hover,” a habit frequently associated with banded color in small fishes. 

I have seen no specimens of corresponding sizes of the more slender 
Caranx crysos. The technical character of more numerous gill-rakers 
should differentiate them at any size. Caranx lotus seems to be a gen¬ 
eralized intermediate in some respects, perhaps a parent form, between 
hippos and crysos , and is at times confused with this last; but it has 
about 16 gillrakers on the lower limb of the first arch, versus 25 or 30 in 
crysos . 

II.—ON YOUNG HEMICARANX AMBLYRHYNCHUS (CUVIER AND 

VALENCIENNES) 

Eight small specimens of Hemicaranx collected by L. L. Mowbray 
off Miami Beach, Fla., December 27, swimming under medusae were 
reported on in Copeia, 1922, No. 109, p. 59. They range from 22 to 58 
mm. long to base of caudal and increase in depth with size, depth in 
length, 2.1 in the largest. These specimens have recently been re¬ 
examined. The two smallest 22 to 23 mm. long, have the characteristic 
large black opercular blotch present, and the rather high soft vertical 
fins dusky grayish, but the dark bands on the body, conspicuous at a 
larger size, only faintly indicated. Such changes of form and color with 
increasing size are probably correlated with entering a deep-bodied, 
banded, drifting life-phase. 

There was later opportunity to compare a larger specimen 76 mm. 
long to base of caudal taken off Stono, S. C., August 12,1931 (Charleston 
Museum, No. 31. 190. 11), still in this drifting phase for its depth was 
still 2.1. It had four faint dark cross-bands on the body and one above 
the conspicuous black opercular blotch, dorsals and ventrals more or 
less dusky grayish. Its pectoral was longer, 1.2 versus 1.5 in head, 
bluntly pointed versus rounded; the caudal well forked, its upper lobe 
appreciably the longer, instead of but moderately forked. 
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Recently three additional specimens from Charleston County, South 
Carolina, corroborating these age changes have been received from 
E. Milby Burton of the Charleston Museum, one of 73 mm. collected Aug¬ 
ust 12, and two of 92 and 93 mm. to base of caudal, collected August 26, 
1936. All have the large black opercular blotch present, and the small¬ 
est has four broad dark bands on the sides, wider than the interspaces. 
Traces of these bands are present in only one of the others, and they 
presumably fade out at about 80 mm. The pectoral is becoming longer 
and more falcate with increasing size, pointed and a little shorter than 
the head in the smaller, more or less falcate and a little longer than the 
head in the two larger. In the 73 mm. specimen the soft dorsal is high 
and even, in the 93 mm. specimen the fronts of soft dorsal and anal are 
slightly elevated. In the smaller specimen the caudal lobes are equal, 
in the two larger the upper lobe distinctly the longer. 

Whereas the bands are developed and lost and the fin form is chang¬ 
ing in sizes examined, the body retains its depth. Measurements of 73 
and 76 mm. specimens are: depth in standard length, 2.2, 2.1; head, 
3.5; eye in head, 3.7, 3.9; curve of lateral line in its straight part, 2.2, 
2.4; height of curve in its length, 3; dorsal soft rays, 28, 29; anal, 26, 
25; scutes, 49, 43. The 92 and 93 mm. specimens have depth, 2, 2.1; 
head, 3.7, 3.5; eye, 3.5, 3.6; curve lateral line in straight part, 2.5, 2.4; 
height of curve in its length, 3, 3.3; dorsal, 27, 28; anal, 26, 24 (est.); 
scutes, 52, 51. If as supposed Caranx falcatus Holbrook (1860, Ichth. 
S. C., PI. xin, fig. 2) is the adult of the same fish, the body later becomes 
somewhat more slender. 

Hemicaranx marginatus Bleeker is closely allied to H. amblyrhyn - 
chus but seems to be slightly less deep, with slightly larger eye, fewer fin 
rays, and blacker fins. Two specimens of 79 and 82 mm. standard 
length examined from the mouth of the Congo have depth, 2.25, 2.4; 
eye, 3.4, 3.35; dorsal soft rays, 27, 25; anal, 22, 21. On the other hand 
Hemicaranx rhomboides Meek and Hildebrand (1925, ‘Fishes of Panama/ 
Field Mus. Zool. Ser., XV, pt. 2, p. 345, PI. xxv, fig. 2, Colon) is pre¬ 
sumably young H. amblyrhynchus , the characters given to differentiate 
it being those of that fish when young. 
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THE NASAL BONE AND SWORD OF THE SWORDFISH 
(.XIPHIAS GLADIUS) 

By G Miles Conrad 

The structure of the rostrum which has given its name to the mem¬ 
bers of that group of giant mackerels, the Xiphnformes [the swordfishes, 
spearfishes and marhn-(spike) fishes], has been a persistent puzzle to 
anatomists since the days of Cuvier and Valenciennes 

Cuvier and Valenciennes (1831), Bruhl (1847) and Regan (1909) 
have all called the dominant element of the sword the nasal bone. 
Gregory and Conrad (1937) in a study of the comparative osteology of the 
swordfish (Xiphias) and the sailfish (Istiophoius) while differing from 
previous authors in the homologies of the bones of the sword in the sail- 
fish, agree with them in the case of Xiphias 



Istiophorus 

Fig. 1 Doisal view of the skull of Istiophorus. After Gregory, 1933, figure 
197B. 

Regan figures a structural series of scombriform rostra starting with 
Acanthocybivm, Istiophorus, Xiphias and culminating in the Eocene 
Xiphiorhynchus. This figure was copied by Eastman in 1914 in his 
‘Catalog of the Fossil Fishes in the Carnegie Museum. Part II.’ In 
the case oi Istiophorus, as implied by Gregory’s figure (1933, Mg. 197B), 
Regan has omitted the very obvious nasal bone from his diagram. 
Thus in the case of Istiophorus the sword is made up exclusively of the 
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horizontal and ascending rami of the premaxilla, and the element that 
was originally called nasal is merely the ascending ramus of the pre¬ 
maxilla (Fig. 1). 

Gregory and Conrad in considering the formation of the sword in 
Xiphias state (.page 18): 

There are two possibilities: either the sword may be made up as in the 
sailfish or it may be made up of other elements and merely parallel that of 
Istiophorus. If the nasals in Xiphias have been pushed forward and outward 
laterally by the forwardly expanding frontals until they are now represented 
by a mere sliver situated above the narial cavity but covered dorsally by the 
overhanging frontals, then the elements of the sword may be homologized with 
those of Istiophorus. 

However, because no such element was found they say in a final 
analysis: 

The bone that we identify as nasal retains part of its primitive association 
with the narial cavity for it enters the cavity anteriorly. There is also no 
evidence of any other nasal elements. If therefore we are to homologize the 
elements of the sword with those of the sailfish, we must acknowledge its identity 
as the nasal. Thus in the sailfish the enlarged nasals form the main part of 
the broad roof of the skull above the narial cavity and they serve to stiffen 
the base of the sword on the dorsal surface, whereas in Xiphias the narrow 
nasals have grown forward along with the premaxillae, meeting in the mid-line 
on the dorsal surface of the sword itself in front of and laterally to the elongate 
dermethmoid. 

On November 5,1937, only a month after the above statements had 
appeared in print, Mr. Edgar Greason, Jr., of New York City presented 
to the American Museum a small, juvenile Xiphias with a standard 
length of 1120 mm. and a weight (eviscerated) of liy a pounds. Di¬ 
section of the narial region of this young swordfish revealed a minute 
but well-formed bony element lying dorsad to the nasal op ening s (Fig. 
2). There can be no doubt that this element is the true nas al bone, for 
its position is like that element in Istiophorus (Fig. 1). The fact that a 
tube passes through this bone for the accommodation of the supraorbital 
canal of the lateral line system seems to be further evidence of its iden¬ 
tity as the nasal. Thus the sword of Xiphias, and probably Xiphioi'hyrtr 
chus, like that of Istiophorus consists only of premaxillae, of which the 
ascending and horizontal rami are severally homologous with those of 
other scombriforms such as Acanthocybium and Thunnus. 

The rarity of small swordfish and the lack of anatomical notes on the 
ones known probably accounts for the improper naming 0 f the elements 
by earlier authors, for it is apparently true that the adult Xiphias loses 
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the nasal, while at the same time the tip of the ascending ramus of the 
premaxilla encroaches on the nasal region and may easily be 
for the posterior end of a forwardly expanded nasal. 



Xiphias 

Fig. 2. Lateral view of the nasal region of a young Xiphias . A bristle has been 

passed through the supraorbital canal in the nasal bone. 
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